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CHAPTER ONE 


EXERCISES FOR THE DEVELOPMENT OF GOOD BODY 
MECHANICS 

Harriet Cole and Lloyd T Brown M D 
Foreword 

This book, Volume HI la planoed to make possible the practical 
application of the principles so carefully explained in the previous 
volumes. The aim of physical therapy Is to bring the body or its 
special parts to a condition as nearly normal as possible. It is, there- 
fore of the utmost Importance that any one practicing the art of 
physical therapy should know not only the muscles jotots and liga 
ments and their actions but that he sb^d know also the principles of 
body neckojua The definition of body mtchojua (Brown Vol I) 
can well be repeated at this point 

“Body mechanics Is the mechanical correlation of the variota sys- 
tems of the body with special reference to the skeletal muscular 
visceral and neurologic systems Normal body mechanics obtains when 
this mechanical correlation Is most favorable to the function of these 
systems 

The relationship of body mechanics to nearly aH conditions in which 
physical therapy fa used is so intimate that if the fundamental pnn 
dples of body mechanics are not known and are not applied the 
physical therapist fa missing a great opportunity not only to benefit 
the patient but also to make his work more Interesting to himself 
as as to the patient. 

It Is because the relationship of correct body mechanics to nearlv 
every condition in which physical therapy can be properly applied fa 
so Iroportant that this chapter is placed fiist in the volume on Technic, 
Reference to Brown (VoL I) “Anatomic Structure and Body Me- 
chanics ” IS suggested at this point, 

IlIPORTANCX OF GOOD PoSTURE 

The aim of postural exercises la to secure the poise of the body In 
the proper balimced line without muscle tension or rigidity A well 
pois^ body means better health through improved organic function 
better work, both physical and mental and greater strength and 
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endurance through a lessening of akcletal muscle tension and Its re- 
sultant fatigue 

Good body mechanics means the use of the body as a whole in proper 
poise The ablhty to use the body nghtly should be taught m the 
lying (Figs, I and 2) sitting (Fig. 3) and standing (Fig 4) posi 
tions as well as in the change from one fundamental position to 
another such as nsmg from a chair or stooping to pick up a heavy 



Fm 5 — Poor body me Fki 6 — Poor body me Fio. 7 — Good body me- 
fbriln Over corrected Incorrect tmunrij rh»nW - Correct 

■tending poellkm poeldon. pcalUoti. 


object The teaching of proper body mechanics does not imply or try 
to include the development of great muscular strength In any one 
muscle group it concentrates on the abihty to use the muscles whkh 
are present letting the normal use in daily life develop miocular 
strength according to its needs 

The commonly exaggerated standing position with the shoulders 
back, and chest high and the accompanying hollow back and pronated 
feet is not one of good poise (Fig 5) The maintenance of such a 
position requires continued and abDormal muscle effort and so causes 
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Exercises for Good Body Mechanlca 


fatigue. This position I* as incorrect as tbe extreme slumped position 
Tvhlch Is marked by a prominent abdomen round shoulders hollow 
chesty and a forward inclination of the head and neck (Fig. 6) 
In either of these positions the body Is out of balance and muscle 
and nerve energy Is wasted. The degree of faulty position in either 
case vanes according to age and occupation of the individual, but 
It always mdlcates unnecessary fatigue which, sooner or later will 
cause untoward results. 

That the body may be used properly the trunk alignment should be 
correct. This means that the weight most be well forward and on the 
outer borders of the feet, the lower abdomen pulled in and up, the 
back flat, the head up and tbe chin In The body should be stretched 
tall without being rigid tbe shoulders and chest will then fall Into 
their own balance line (Fig 7) 


The old method of tdimg a child to throw out his chest and pull 
his shnolders back was faulty In that It disregarded the keynote of 
practically all posture correi^on — tbe abflity to use the lower ab- 
dominal muscles When a child is told to lift his chest and puD his 
shoulders back, he almost invariably as.su mca a position of extreme 
lordosis (Fig s) He has thus diverged greatly from the correct 
weight-b«ring lines and when he relaxes has every prospect of set 
tlmg back to hU original faulty posture He has not learned how to 
develop a firm flat lower abdomen which is the foundation of good 
posture Therefore, he should be tau^t a position which not only 
throws the weight well forward on tbe feet but also emphasues the 
Inward upward contraction of tbe lower abdominal muscles To ac 
coraplish tbe latter, the child should be tau^ to get the feeling of 
pulling the abdomen in so hard that it pushes the head up with the 
rtitn m. This pull should not interfere with normal breathing for the 
contraction should be only from the lower attachments of the abdomi 
nal muscle group The upper abdomen should be broad and the rib 
angle should be wide. If tbe chest Is forcibly raised as mentioned 
above there Is a consequent SaUenlng of the abdominal wall which 
taka place without any actual effort on the part of the abdominal 
musda and fa therefore, of no value because when the chest relaxa 
the abdomen sags to Its original positiem 
In tbe upright position, as one bccoroa older the tendency b for 
the abdomen to relax and sag more and more allowing a ptoUc con 
ditlon of tbe abdominal and pdvk organs unless these lower sup- 
porting abdominal mtscla are taught to contract properly As the 
Abdomen relaxa there fa a great tendency toward a drooped chest 
with a narrowed rib angle forward shoulders prominent shoulder 
blada a forward position of the and Pro^ly pronated feet, 
\Vhm the human machine fa out of balance physiologic function can 
not be Dcrfect musda and ligaments are In an abnormal state of 
.train. A bodj m«a5 a warktaj 
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machine with the least amount of muscle effort and, therefore, better 
health and strength for the dail^ life 

The value of the following lists of exercises lies not m the amount 
of motion or muscular work obtained but In the way in which they 
are done The actual amount of motion is not important, for that 
increases with the ali^ty to use the muscles and the stren^ of the 
muscles comes with proper use The habit of proper use must be 
taught Fifteen minutes of intelligent work twice a day is of more 
value than extended periods of hard-driving exercises 

The development of the various trunk muscle groups is of the 
greatest Importance and of corrective worth. Exercises of the 
legs and arms are mainly of arculatory value unless they are par 
ticularly indicated for some corrective measure 

The first exercises should be m a recumbent position preferably 
on a hard surface. This position is most favorable for good mechanical 
alignment, with all the muscles relaxed therefore the group to be 
worked with may be reached with the least amount of muscle effort 
and locaUied exercise may be most easily performed 

Breathing cxerdsea generally begin the list and may be worked 
in with others as the list progresses The two most essential points in 
the breathing exercises are the forward upward chest elevation, and 
the lateral spread of the mid or lower rib region True diaphragmatic 
breathing should always be used This means elevating the chest 
during inhalation bolding the elevated chest position and exhaling 
by an inward upward puU of the u|q>er abdominal muscles This may 
allow only a partial eiialation of the amount of air drawn into the 
lungs ’The same conditions hold true of the lower nb region here 
the expansion is lateral and the rib spread is held during exhalation 
The elevated and expanded chest allows for the complete excursion 
of the diaphragm 

It will be noted that nothing has been said so far about the amount 
of chest expansion. From the point of view of correct diaphragmatic 
breathing the amount of chest expansiop is not Important A chest 
with a relatively small amount of expansion that is habitually held 
in a correct mechanical position wiD have in the ordinary respiration 
better diaphragmatic action than a chest with a large expansion which 
IS habitu^y held m a poor mechanical position The drooped chest 
o> faulty body mechanics brings the ori^n and insertion of the dia 
phragm muscle so close togetto that correct diaphragmatic action is 
difficult 

The most Important muscles In the teaching of good body mechanics 
are the abdominal group The patient must be taught to use them 
properly — that Is from the lower attachment upwanj. The control of 
these muscles and the ability to use them, ^eth^ lying sitting 
or standing are the foundation of this work, 

A patient should be kept on a list of exercises to be done lying 
down until be has knowledge of the use of these muscles The aim of 
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the work Is to teach a good habit for daily use, not bard muscle effort 
The following exercises need no apparatus or machines They can 
be done on the table or the floor 


Exercisxs to be Done While Lyino Down 

Exercise i (Fig 8) — lie flat on the back with hands at back 
of neck or on top of head If the back is hollow in this position, 
bald the knees. Breath deeply, raising the chest, do not allow the 



Fia. Lambtr nm flattoied. PeWi Upt*d tact. 



back to lift Hold the chest up nod exhale by drawing the abdomen In 
Take the next breath against the lifted chest exhale ai before, with 
out allowing the chest to drop The amount of breath passing Is not 
ImDortant the important points arc the constanUy lifted chest which 
Is^bcd higher with each breath, and the eihalaUon by the Inward 
contraction of the upper abdomen 
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Lying Down Exerasca 

Exeraae a (Fig g) — ^Lie fiat on back, hands at back of neck 
rhtn m knees benL Contract the lower abdominal muscles with 
an inward upward pull tighten the buttock muscles and so flatten 
the whole back against the floor relax and repeat This is not a 
breathing eiennse but the chest must be held up and the cbm m 
The muscle effort is entirely m the pelvic region and low back 



Exerdae 3 (Fig 10) — Same position with bent knees Bend one 
knee over the chest, strai^tcn leg and lower slowly bolding chest up 
chin In abdomen in keeping the back flat on the table. Repeat, 

Exercise 4 (Fig 11) — ^Lie fliat with hanris clasped on top of 
head elbows back chin in back flat Stretch one whole side feel a 
lateral upward spread of the ribs bold the stretch and shghtly con 
tract the lateral abdominal muscle on the same side relax. Repeat 
allemate. 

Exercise 5 (Fig 12) — Lie flat, chin in chest up back flat 
Grasp ribs at costal margins firmly with both hands breathe deeply 
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pulling ribs outwards, hold ribs ont and ^e by towing np^^ 
dwnm in Hold the lateral spread of the ribs andl^e a^ sp^ 
Inu the ribs farther Do not relax until the required number of breatlu 
hare been taken. The amount of air passing is not irnpo^t, 
lateral spread of the ribs and the increased motion of the diaphragm 
are the pomts worked for 


Aau, Nick, and SHOumKa. Exzecieks 

Arm, neck, and shoulder exerasea in this same lying position are 
of niore value than those done while standing because the body is m 
rood position without muscular effort and localised exercises may be 
uS tomore advantage In all of the foDowIng excrdses the most 
Important feature is whether the body, chest, abdomen spine, and 
head are hrid m a correct posiUon This Is of much more consequence 
the actual movement of the extremities. 

Exercise i —lie flat, chin In, knees bent If the back hollows 
elbows bent and held ngalnst the ribs Extend arms out to the side 
at shoulder level, palms turned back return and T^>e&t 


Exerdse a,— Same position, extend arms behind head keeping 
elbows on body level, palms facing with arms at full extension return 
and repeat. 


Exerciflc 3 —Same position chin in Hold arms extended sfdeways 
.Kniilder level rotate sbouidera and arms batkward. Let the should 
m^ry the arms in order to aUow the rhomboids to contract 


Exercise a^-Same posiUon hands at back of neck. PuU chm in, 
stretching back of neck relax repeat Do not lift the head or should 
era oft the table. 


Exercise 5. Same position. Hold chin in, turn head to side al 

temate. 

Exerdie 6— Same position. Hold chin In bend head to side to- 
the shoulder alternate. 


ExrrciBe 7 —Same portion arms st^^t at side. Raise arms dde- 
wa^tTh^ otbead keeping th^ ou body level stretch whole body 

Keep chin In mrd back flat 


Sirnwo Exercises 





Good Standing Position 
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position as the next step m the progression of exerases The reason Is 
that m the sitting position it is easier to keep the back flat and the 
abdomen in. The first lateral flexion and rotation should be done m this 
position because tbe pehds and hip joints are locked and the motion is 
locallied in the upper spine, 

Eixercifle i — Sit strai^t and tall abdomen in, back flat head up 
and chin in hands on hips Breathe deeply pushing chest up and 
foiTvard bold cheat up and exhale by drawing abdomen in and up 
relax and repeat 

Exercise a — Same position hands clasped on top of head elbows 
back rhln In head up chest up and forward. Pull lower abdomen 
In and up relax, repeat. Do not hunch shoulders 

Exercise 3 — Same position Stretch one whole side spreading ribs 
apart, pull abdomen in alternate Do not sway or bend the trunk 
but simply stretch the whole side. 

Exeroje 4 — Same position hands on hips Bend upper part of 
trunk to side alternate. 

Exerdse 5 — Same position Tom upper part of trunk to side al 
temate. 

Exerdse 6 — Same position Tighten buttock muscles relax repeat 
Hold rest of body in good line 

Exerdse 7 — Same posiUon hands clasped on top of bead, elbows 
back, head up chin in back flat Breathe deeply pulling chest up 
hold chest up and exhale by drawing abdomen in 

REQumEMENTS OP Gooo Standtno Position 

The progression of exetdses is usually from lying to sitting to 
standing worL The progression b made from one to tbe other as soon 
as the patient has mastered the fundamentab of good body mechanics 
The object of the whole series is a well-poised body with the least 
amount of muscular effort If the poise becomes rigid or strained the 
aim of tbe exercises has been missed The effort should be to teach tbe 
use of the whole body in good anatomic and mechanical alignment 
which means the least amount of musde work and therefore the least 
amount of strain and fatigue. 

A good standing position consbts of tbe following feet comfort 
able straight ahead with tbe wdght well forward and on the outside 
borders abdomen in back flat chest up and forward head up 
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chin In, and body relaictL To relax does not mean to coUapsc, but to 
balance the rvei^t of the body on the feet like a stick balanc^ on a 
finger With the body in good line, find the balance point and live 
with it When such a position has been acquired exercises of any 
type or theory or ‘‘ism’ may be done with the greatest amount of 
broefit as long as they do not force the body into positions of de- 
formity or bad body mechanics. 


Stakotno ExiacreEs 

Exerdse i — Stand against wall feet four to six inches away 
from wall bead hips and shoulders against wall, chin in, stretch tall, 



bands at back of neck. Push dbows back breathe deeply bold djMt 
up exhale by drawing abdomen In Do not let the back arch away 
from the wall ^ 

Exercise 2 — Same position hands on hips. Pull lower abdomen In 
and up tighten and puU buttocks down to fiatten the bock agaW 
wall relax repeal Keep chest up and chin in do not bend the knees 



Standing Exerdies tSSuS*^ 11 

Exercise 3 — Same position hold abdomen in and chest up PuU 
rhin in, stretching back of neck relax repeat Do not lift shoulders 
or let head leave thUI 

Exercise 4- — Good standing position feet straight, weight well for 
ward and on outer borders head up chin In chest forward abdomen 
In back flat (Fig. 13) 0 °^ hand at back of neck, elbow back, 
other hand on thigh Bend upper part of trunk to side of lower hand 
straighten and repeat Do not let mps sway 



Fax 15 — Fonwd npwd Utt of unu, dint mi B ck Sat tod up, Tdgfat 
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Exercise 5 — Good standing position feet apart arms held side 
ways at shoulder level palms down head up rhtn in chest forward 
abdomen In back flat. Bend upper part of trunk to side alternate 
Do not sway at hips or ankle joints 

Excrdse 6 — Same position Turn upper part of trunk to side 
alteriiate. 

Exerdse 7 — Good standing position hands on hips weight well 
forward, head op chin in Stretch tall \\alk on straight line make 
forward heel meet backward toe toe in slightly 
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Exercue 8 — Good standing position, hands on hips stretch tall, 
head up, chin in chest forward abdomen in, bach flat (Fig. 14) 
Bend knees up alternate. Do not allow upper port of trunk to sway 

Exerciie 9 — Good standing position Inhale, raising arms forward 
and upward rise on toes stretch tall (Fig 15) Let arms sink to 
sides as heels sink, exhale by drawing abdomen m Keep chest up and 
forward and back flat. 


Foot Exercises 

Exerases to correct faulty body mechanics should always Include 
training In the proper use of the feet It should be remem^ed that 
when a muscle is used in the nght way it becomes stronger and 
therefore, before any foot exercises are given the patient should be 
shown to use the feet properly The correct standing posiPon 
must begin with the weight bearing and position of the feet. The 
feet should be comfortably straight ahead with the weight on the outer 
borders toes on the ground. Use of the feet in this position means 
correct use of all the foot muscles. 


Exerdae r — Sitting cross knees Male half circle with foot down, 
In and up The inward, upward puQ Is the important r«ult. 

Exerase a. — Same position turn foot in slightly Pull foot up and 
push down, using ankle joint 


Exeroae 3 — Same podtlom Turn foot m, curl toes under hard 
Pun foot up wben toes are curled 


Exercise 4.— Stand weight wU for^d, body in good line hands 
on hips Lift inner borders of feet, relax halfway, and repeat Toes 
cling to floor 

Exerdse s^-Sanw podUon Lift Inner bordetj of f«t, locV from 
h«l to toe. Do not let Inner bordera of feet down 


Exerdsc 6 —Heel and toe tralk on line Described In previous bat 


Exerdae 7 —Sitting pick up mnrbles with toes tom toot up ,nd 
hnnd to youlseH 


Exercise 8.— Sitting place bath towel lolded full Iragth, 00 floor 
using toes and outer border of foot, drnw whole length of the towel 
towids ,-ou Do not let heel more out ol position or rest on towd. 
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USE OF HEAT AND COLD 
Frank H Eweriiaiiijt JI D 

Introduction 

The use of beat and cold as remedial agents are as is well known 
as old as medical history Itself Though the uses are still largely of 
empirical value it can be stated that In recent years considerable 
clinical and laboratory work has been done to rationaliie at least 
partly the therapeutic appUcation of this anaent form of treatment 
Details of modem methods and apparatus for the appUcation of heat 
to the body will be discussed In the chapters on Hydrotherapy Medical 
Diathermy Fever Therapy and Dght Therapy Here it is appropriate 
only to outline a few of the general principles and to indicate the 
range of the procedure 

Sources of Heat and Cold 

Transmission of heat may bo accomplished by conduction con 
vection radiation and conversion Conduction 13 the passmg of heat 
from one body to another by the medium of contact Convection is 
the transfer of beat by the motion of arculatmg aJr Radiation is the 
transfer of heat rays through space m a straight line as by the sun 5 
rays Conversion Is the changing of one form of energy to beat by 
virtue of Usaue tesistanoe aa example of v?Uch la the ultermaUng hlgji 
frequency current commonly caUed diathermy Superficial heat is 
imposed by means of apparatus based on the pnndples of conduction 
and convection. Conductive types of equipment are the hot water 
bag the electric pad the hot metal flask the chemical bag and hot 
baths The convertive means of applying superficial heat are the hot 
air blower and the air-conditioned fever cabinet In heating by radia 
tion short or near penetrati%'e Infra red rays are produced by the sun 
carbon arc gas-filled tungsten lamp and carbon filament Incandescent 
lamp The far or long infra red rays are produced by Infra red radiant 
beaters Conversrve or deep-seat^ beat Is the result of the passage 
of a \’ery high frequency alternating current called diathermy 

Depth of penetration of radiation is closely related to wavelength 
intensity and the Lmd of soft tissue involved CoblenU discusses 
this matter sucdncily In the \ M A. *Handbook of Physical Tber 
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apy ” Third Edition He states, ‘T>epth of penetration is a relaUve 
term -whether we mean penetration to a depth where the intensity is 
reduced to %o or Ylo^oo of the Incident radiation, and this in turn 
depends upon the threshold of the biologic effect sou^t, whether of 
photochemical action temperature sensation, etc.’ 

“The part of the spectnun to which the skin is relatively trans- 
parent (but In which there appears to be no specific biologic action 
other nerve stimulation) extends from about 5,000 angstroms 
to 12 000 angstroms with a wide maximum of transparency in the 
region of 7,000 to 9,000 angstroms ** 

Recent transmission measurements seem to indicate that the depth 
of penetration Is not so great as formerly supposed. Furthermore, with 
mcreasc m knowledge of radiation therapy, less emphasis Is being 
placed upon this que^on.” 

It should be stated that, so far as is known. Infra red radiation is 
entirely thermal in character thou^ differing somewhat in the re- 
action of sensation to the patient. In a clinical investigation, nsing a 
variety of infra red units we learned that patients who were sub- 
jected to radiations which were especially intense in the long wave 
field, for example, the common bathroom heater were wont to com- 
plain, suggesting that these long nonpenetrating wavelengths were 
ocesslvely stimulating This was but confirming what has been re- 
ported by others (Oppel and Hardy •*, Lanrens and Foster •*•) 


Water — ■’Water has always been the common medium to transmit 
beat to the human body because of Its physical charaderfatlcs Usable 
as a solid, a gas or a liquid caafly obtainable cheap ha most striking 
property however Is the power of absorbing and consequently con 
veying large masses of beat SIn« the specific beat of the human 
body is nine tenths that of water It Is possible to alter body tempera 
tore, kKany and systcndcally by the addition or subtraction of heat 
and cattse reactions -irtUcb, 11 properly need, produce desirable 

dierapeutlc eflects. 


Hot Air— Hot air may be appUed locally by the various typej of 
^bakes’ In which the part fa expos^ " temperature 

varying from 49 to 148 C (irtoj to ^84 F ) At IW hl^ 
I^neratures great care must be exercised to lee that the partto be 
t^trf does n^ouch any subs tanot th at fa moro readby heated a^ 
!!^\v»idoctlve than itself otherwise serious tissue bums may he 
Zll^ mllr ™y be applied to the entire body rttrfmteT t 
5^jS^thrTurUsh bath. In thfa tte paUent fa conducted tl^ 
lonn 01 ^ -nartmeots the first having a temperature ol ^ 

been freelv established the paUent fa tb^ghly 
n JS^bM^cn opUonafiy given a cold douche or 

bath. 
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Vapor — A mixture of steam and air may be used locally or gen- 
erally in much the same manner as air Lc. for general application, as 
the old fashioned Russian bath and the steam cabinet bath. A cabinet 
bath is given with the patient sitting on a Turkish towel-covered 
wooden stool with feet on a towel-covered wooden floor and head 
projecting through a hole at the top of the cabinet, the neck “wash 
ered by a Turkish towel much as on electric cabinet unit, but using 
steam instead of light 

Pastes. — Scmfliqulds and semisohds (pastes) are easily heated or 
chilled and apphed but are not so readfly changed as stupes and 
compresses Accordingly they serve better for hot applications as 
they tend to prevent tissue surface cooling. The apphcation may be 
kept hot by placmg a hot water bag over iL Among ^ pastes obtain- 
able from the pharmacist are ^ycenn and kaolin, antiphlogistin, 
muds, etc. 

Chemical Heating Pada, — The chermcal heating pad similar to 
the hot water bottle uses a chemical composition which, with the 
addition of water produces heat 

Electric Heating Pada or Blankets. — ^This type essentially con 
sists of a doth pad Incorporating wires which when brought to a 
proper heating point give rise to conductive beat Such beat has 
Uttle power of peoetraUcm These pads may be had in a variety of 
sues a more recent one being a narrow band about three inches wide 
and long enough to surroimd a knee Joint The application of electric 
pads should be made only while the patient is awake as there Is a 
definite risk of bums. Usually such pads have a central control grading 
from low medium to high temperatures It is important to note here 
that at all times electric pads must be watched. Short drcults are a 
possible cause of damage Obviously the best quality of equipment 
Is advisable because of safety 

Paraffin Bath. — A very efBdent method of applying local beat is 
the use of hot paraffin The piaUcnt dips hands or feet In and out of 
the bath ouickly so that a thin coating of the melted substance con 
geals on the sldn. This is repeated from six to eight times when a 
suffident thickness will have been formed One may allow the part 
to remain in the bath from ten to thirty minutes with comfort and 
thus enhance the effect of the heat The paraffin is then removed 
much as one removes a glove A knee shoulder or back Is treated by 
applying the hot paraffin directly with a dean paint brush 

Usually about eight pounds of commercial paraffin is used This is 
placed In a double boiler and heated to the melting pomt An extraor 
dinarily high degree of temperature 130 to 135 F (54410572 C) 
is tolerated by the skin when paraffin is the medium used At this 
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temperatnre water would be intolerable Lampert** and Zelter” 
mention varions theonea which have been offered to explain this 
phenomenon that a layer of vapor prewnts a too rapid transference of 
heat to the skin that the Initial layer of paraffin acts protectively 
and that actually less heat comes m contact with the skin than is 
indicated by the temperature reading of the hot paraffin 

Lampert believes the last theory to be sound on account of the 
physic^ character of heat capaaty and consequently beat trans- 
ference He states that paraffin has only one third the heat capacity 
of water, that less heat is transferred to the and that therefore 
the can tolerate an appbcatlon of paraffin of a much higher degree 
f>ifln that of water the ratio being about 335 and 115 F (574 
and 46 I C ) 


Electric Cabinet Batiu — ^The electric light cabmet Is found In most 
physical therapy departments. The unit usually contains between 40 
and 50 maxda or carbon lights has mirrors or reflecting material on 
the inside and is so arranged that while the patient’s body is subjected 
to the influence of the lights his bead is ouUlde of the cabinet This 
offers very definite advantages over the old fashioned Turkish bath or 
steam room. These are some of the advantages It combines both 
radiant light and convective heat Light is used because of its penetra 
bllity of soft tissue there^ l^tening the proctas of perspiration. 
This frequently can be induced In from five to ten minutes with a 
cabinet temperature of leas than los F (406 C) The significance 
is that, compared with a hot ak or steam bath the electric cabinet 
bath causes less strain on the heart The patient is more definitely 
under the control of the nu^ a fact very important in advanced 
cardiorenal cases where ellmlnatiTO Is desirable The pnbe rate can 
ludDy be talra and the heartartjOT^troltd by coid appUcatloiu 
to the head The blood ^ be further diverted from the bead by 
means of a hot foot bath given at the same thne. ■' 


JCiuuaous Cl 

Its wide use has resulted partly ir^ ns appeal to the hnaginatWf 
phylidans and laymen as somettog quite ^ordinary and p^^ ‘ 

fSm the hope that It might be help jil not understood 

as we know the effects are dne enUrely to to heat devtlopad^ and 
such fandful phrases os cellalar ^0 help to 

Sir understanding. Diathermy is a^imble m^od of applyin'^o 
brt should not be regarded as a n^od ^ ^res a dl«aii^, 

useful measure wherever heat U Indicated 

T?e theories of selecUve hentfng spedllc bacterfologlc effect anu 
apS^i!^ effects emanate for t£e most part from 
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Europe It la hardly open minded to assume that these men are 
iinsound In thdr conduaioos but rather preferable to deduce tliat 
their findings are not as yet sufficiently supported by comparative and 
control evidence to warrant acceptance It Is well to remind ourselves 
that medical research has so far made presumably only elementary 
discoveries In the application of the known radiant enei^es confined 
in the electromagnetic spectrum and that a vast area Is as yet, 
unexplored 

It is proper to menbon at this point that the employment of the 
short wave diathermy Is not without danger because of the uncertainty 
of knowing Just how much heat may be produced in the deep tissues 
at a given period since there is at hand at the present time no definite 
practical measuring device to give us this Information accurately 
In the application of mfra red or the conventional diathermy the skin 
tolerance of the patient was accepted as a safe guide m Interpreting 
dosages This cannot very well be done with the use of the short wave 
because the skin temperature may be less than that of the deeper 
tissue. This statement wOl be better appreciated by the knowledge 
that In a customary treatment of the thigh a temperature of loS F 
(43 3 C ) and more may be obtained at a point near the femur 
while the skin temperature may be only 104 F (40 C) For a more 
thorough study of diathermy the reader is referred to a fuller treatment 
of that subject in this volume. 

Mydriatic Measures. — Baths may be conveniently arranged into 
three groups — very hot hot, warm neutral, tepid cool and cold For 
specific therapeutic purposes the temperature scale may be divided 
as follows 


Very hot 

Degrees F 

Atw-e 105 

Hot 

102-105 

Warm 

98-103 

Neutral 

92- 98 

Tepid 

80- 82 

Cool 

80- 65 

Cold 

65 and lower 


In prescribing baths the techniaan must necessarily adhere closely 
to these various temperature arrangements because each field produces 
a different reaction A neutral bath aims to a\*oid a reaction either to 
heat or cold therefore the temperature should be between body and 
skin temperature If the water is warmer than body temperature there 
wOl ensue a reaction due to heat If it Is lower than skin temperature 
the reaction will be that due to cold. 

For practical purposes the temperature of a full hot bath may range 
from 102 to 105 F (38910406 C) A bath over 105 F (406 
C ) should be regarded as very hot and should be used only for pur 



A rClW4»UC I 

^ iTtajM ux 


Use of Heat and Cold 


temperature water would be intolerable Lampert *• and Mter ” 
mention various theories which have been offered to CJ^lain this 
phenomenon that a layer of vapor prevents a too rapid transference ol 
heat to the sUn that the initial layer of paraffin acts protecuvely 
and that actually less heat comes in contact with the sUn than is 
indicated by the temperature reading of the hot paraffin 

Lampert believes the last theory to be sound on account of the 
pbysical character of heat capadly and consequentTy beat trans- 
ference He states that paraffin has only one third the heat caq>adty 
Qf that less heat Is transferred to the akin and that therefore 

the skin can tolerate an application of paraffin of a much higher degree 
than that of water, the ratio being about 135 and 115 F (57*2 
and 46 1 C ) 

Electric Cabinet Bath- — The declric h^l cabinet is found in most 
physical therapy departments The unit usually contains between 40 
and so or carbon li^ts has mirrors or reflecting material on 

the inside and is so arranged that while the paUent s body is subjected 
to the Influence of the U^ts Ws head is outside of the cabinet. This 
oflers very definite advantages over the old fashioned Turkish bath or 
gtcam room. These are some of the advantages It combines both 
radiant 11^ and convective heat light is used because of its peoctra 
bllity of soft tissue, thereby hastening the process of perspiration. 
This frequently can be induced in from five to ten minutes with a 
cabinet temperature of less tluui 105 F (40 6 C ) The significance 
is that, compared with a not air or iteam bath the electric cabinet 
bath causes less strain on the heart The patient is more definitely 
•mider the control of the nuw a fact very important In advanced 
cardiorenal cases where ellminaUon is desirable. The pulse rate can 
readfly be taken and the heart a<^on controlled by cold applications 
frthe bead The blood can be further diverted from the head by 
Seans of abot foot bath g^^•cn at the same time 

Diathermy —Prolific literature on the clinical use of mathertny has 
developed and fax-orable baw been report^ for a great variety 

«r^ 3 Sted ccmdlUons UnfortunaUly many of these favorable renorta 
and eicrodto^y fall.dou, dtatcri ^5^ 
m has resulted partly Imaginatiou of 

kvinto as tconrtliing quite uitraordimiry anrt 
thit'^relgl't bu hulplul though not undeutood 

“ ohrasts as cdlular nuusags ” «c are of do bju, 

6 uch fimdful pm Yitatbermy Is a valuable method of applyinp^* 
a resUjod uhleh cures 

but should not M j, but 

ri^ cStets cuunute tor ttc most pan from 
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tween skin and water Contrary to the general conception that a cold 
should not be taken while the body is heated it is scientifically 
established that such a procedure b not only not harmful but it is 
advisable It should definitely be noted that it is unwise to prescribe a 
cold shower when the skin temperature is low because it lessens the 
chance for the desired tonic reaclioD 

Prolonged cold bathing os practiced at the seashore and poob may 
become harmful when the individual continues to feel chilly Extended 
immersion In cold water may be followed by a conslder^le drop in 
bodily temperature and concomitant lowering of resistance. 

CoNTHAiNDicATioNS TO THE CoLD Bath. — T here are bodily condl 
tions which preclude the probability of a proper reaction to shock 
dehTjcrately planned There can be no reaction without a previous 
shock. In this category are coldness of skin temperature prolonged 
cold bathing sensitivity to cold active tuberculoids severe physical 
and mental exhaustion shock, infancv and senfiity Cold baths are 
also contramdlcated in hyperthyroidism since they stimulate an 
already hl^ basic meLabolisoL 

Special Reactions to Hzat and Cold 

In order to alter tissue temperature malenahy the heat regulating 
mechanism of the body must be defeated The detafls of the mech 
onbm are still bemg inveatigated, but the iundamentab are fairly 
well understood and can be found In any standard text of physiology 
Heat b lost by radiation from the skm and mucous membranes 
especially the rerolratory mucous membranes. Heat loss occurs also 
by evaporation of moisture from these surfaces and by way of the 
unne and feces 

The amount of heat loss vanes from minute to minute according to 
the amount required to maintain the physiologic normal temperature 
The use of the various avenues of loss also varies according to chang 
Ing conditions. These changes are controlled by the vasomotor 
mechanism the sweat mechanism and the respiratory center Heat 
production fa under the Immediate influence of the motor nerve centers 
and the various mechanfams of stimulation of metabolbm Practically 
all the physiologic effects of application of heat or cold are an expres 
slon of the endeavor of the heat regulating mechanism of the body to 
maintain Its constant temperature 

The manner of applying beat or cold may produce a local, sys 
temic, or a reflex acdon If beat fa applied Io<^y we may expect the 
following effects In the area treated It allays Imtatlon of the pe 
riphenU nerves very effectiwly by n mechanism not well understood 
It dBates the cutaneous blood vessels Increases the secretion of sweat, 
relaxes muscles and other soft tissues, and aids in absorption of 
exndates Heat exerts reflexly some Influence on the nutrition of the 



O rcfWt«T t 
Lv*buM m. 


Use of Heat and Cold 


poses of creating a fever Hot baths should not be In arterio- 
sclerosis milder forms of cardiac decompensation tabes, spinal and 
cerebral organic diseases and possibly hemorrhages 

The Hot Foot Batk — The hot foot bath has long been employed 
for the relief of pain. It is wcU to start the bath with a temperature 
comfortable to tlw patient and gradually raise it to the point of tolcr 
ancc. The darotion of the bath need not cjctend bq*ond twenty 
minutes at which point the qjtimum therapeutic value will have been 
obtaii^ 


The Contrast Bath. — ^Tbe contrast bath Is a modification of the 
hot foot bath and is especially useful In painful conditions of the foot 
accomj^ed by poor circulation The foot is placed altcraatcly In 
hot and cold water So that one may get the greatest physiologic ^ect 
it is desirable to have as great a range of temperature as possible the 
hot water of as high a degree as may be borne and the cold as low 
as may be obtained The foot is placed m the hot bath for from three 
to four minutes then plunged in the cold for a minute or less. This is 
rq>eaied four or five times 


The Whirlpool Bath.—The hot whirlpool hath bad Its origin In 
the first World War and has found increasing favor in this country 
c^jeciafly so with athletic tr^ners The agitation of livs water increases 
the therniK unprcsslota on the sklo surface and cm the circulation 
The bath has a sedative effect, relieving polnful and swollen joinU 
and permitting more effective massage and joint movemenls. 

Extreme care should be exercised In preserfbing any Und of local 
hot baths or other beat applicaUons in the presence of nerve disturb- 
ance. Also an individual Cn^ should never be subjected to local hot 
applications. It is safer to submerge the whole hand 


The Short Cold Bath,— Cold ba^ usually mean the applicaUon 
of water to the body from oae-haK ^ute to three minutes at 
temperature varying from So to 50 F (a 6 7 to 10 C ) and cv 
40 F (44 C ) 


The 


to a short cold hath fa definitely stimulating and fa 
therefore customarily refer^ to as a tonic bath. Cold water on 
with the skin stimulates the cold spots causing impulse* to 
*e nerve center, in Ae tpinn! »rd and b^n 
Sy the viul innctloM of tone ^ organ, ^ ph^e of the 
^rWicition i, calied the renction and is aemmpanied by a reddenina 


,Wn and a general rreii-betng ot tae j^uen^L Thi. teacup 
a u fnll™ a cold bath If ft does not, the iiath i, harmfuf 

Sder toOTter the Rteawr b the sh«k ^ sn^usnt good 
nmdded always that the fndi^dual reacts weU to the cold 
ifb SetS^ed to Gcrease gradually the temperature rang, be 
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tween skin and water Contrary to the general conception that a cold 
bath should not be taken while the body is heated It is saentifically 
established that such a procedure is not only not harmful but it fa 
advisable. It should definitely be noted that it fa unwise to prescribe a 
cold shower when the skin temperature is low because It lessens the 
chance for the desired tonic reaction. 

Prolonged cold bathing as practiced at the seashore and pools may 
become harmful when the individual continues to fed chilly Extended 
immeraon In cold water may be followed by a considerable drop in 
bodily temperature and concomitant lowenng of resistance. 

Conthaindications to the Cold Bath — ^There are bodily condl 
tions which preclude the probability of a proper reaction to shock 
deliberatdy planned. There can be no reaction without a previous 
shock In this category are coldness of skin temperature prolonged 
cold bathing sensitivity to cold active tuberculosis severe physical 
and mental exhaustion shock iofanev and senility Cold batli are 
also contraindicated in hyperthyroldfani since they stimulate an 
already high basic metabolfa^ 

Special Reactions to Heat and Cold 

In order to alter tissue temperature matenaJly the beat regulating 
mechanism of the body must be defeated. The details of \ht mech 
anfam are still being investigated but the fundamentals are fairly 
well understood and can be found In any standard text of physiology 
Heat fa lost by radiation from the skin and mucous membranes 
espeaafly the respuatory mucous membranes Heal loss occurs also 
by evaporation of moisture from these surfaces and by way of the 
unne and feces 

The amount of heat loss varies from minute to minute according to 
the amount required to maintain the physiologic normal temperature 
The use of the various avenues of loss also varies according to chang 
Ing conditions These changes arc controlled by the vasomotor 
mechanism the sweat mechanism and the respiratory center Heat 
production fa under the Immediate influence of the motor nerve centers 
and the various mechanisms of stimulation of roetabolfara PractKally 
all the physiologic effects of application of beat or cold are an expres 
slon of the endeavor of the heat regulating mechanism of the body to 
maintain its constant temperature 

The manner of af^ying heat or cold may produce a local, sys- 
temic, or a reflex action. If beat Is applied locally we may expect the 
foUovring effects m the area treated It allays Imtatlon of the pe- 
ripheral nerves very effectively by a mechanism not well understood 
It dilates the cutaneous blood vessels increases the secretion of sweat, 
relaxes muscles and other soft tissues and aids in absorption of 
exudates. Heat exerts reflcxiv some mfluence on the nutrition of the 
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superficial tissues on underlying organs, and on remote areas in a 
rrtanner not yet fully understood 

Vasomotor changes, due to sympathetic nerve action, may be noted 
In areas not ptinutrily affected by temperature change Thus Im 
merslng the feet for thirty five minutes in raodcrolely hot trater 
increases the rate of blood flow In the hands by dimlnuhing sasocon 
strlctoT tone in the upper estremities Vasodilation so produced Is 
almost as complete as the resulting sympathetic gangiloncctomy but 
persists only as long as the patient (cels warm Immersing the forearms 
will produce similar results in the lower extremities." 


The local nse In temperature Is limited because ol rapid diffusion 
of heat throughout the general drculetion U e ” have noted that when 
the uterine adnexa was healed to rri F (444 c ) there occurred 
a sudden fall In temperature ns recorded by urethra] cervical and 
rectal temperature, and synchronous with this drop a concomitant rise 
in body temperature We have noted that if the uterine temnerature 
was allowed to rise to 114 F (45 6 C 1 the patient complained the 
next day ol discomfort in that area, probably due to a slight decree 
of tissue damage ^ “ 

Cold applied over the trunk of an artery causes contraction of the 
artery and ol Its distal branches For example Ice tea a^M 
the esrodd arteries decrease the blood going to the Wahj^mS* 
generally Such an application Is called a primal applIotloT 
Prolonged Immeralon ot the hands la cold waler causes contovriton 
of the veeaels of the bmin and nasal mucous membrane 
An Ice bag applied to the precordlum slows the heart rate increasM 
its force and raises arterial blood pressure. naises 

Long cold applications to the face forehead scalp and back ot th» 
neck cause contraction ol the blood ves.sels ol the brain ™ 

Ice bags applied to the skies of the neck and the upon do™ 1 
region contract the blood vessels ol the pharmx and the nasal 
membrane ucous 

Bligard and Nyo • have recently published the results of an hii 
eating instructive arvd dmely arUcle on the influence of hot and 'Ta 
applications upon the gastric and Inteatinal motor activity “ 

applied by covering the abdominal wall with jce bags caused 
motor responses in all three segments ol the gastroJntestlnaltmllf 
Hot packs applied to the abdominal wall had an Inhibitory inflor^ 
upon the gastric motor activity’ The clinical application of 
findings should be of consfderable value to physldana and sunreoMi 
whose domain faUa the treatmerrt of iaflammatioa of the , 

tract. It it is beneficial they conclude, “as is generally belitvS^ 
the gastro-lntcalinal tract be inhibited and placed at rest In » t,, ‘ 
possible In the presence of fnflummatorv lesions such as apptoJL^^ 
and pentonltis and bleeding lesions such as bleeding peptp. 
then hot applications and not Ice bags are Indicated Their 
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the influence of heat and cold appbed both internally and externally 
Is suramanied by their conclusions 

G astro- Intestinal motor activity Is inhibited by the application of 
heat to the abdominal wall and 1 ^ Iced water taken by mouth It is 
stimulated by the application of ice to the abdominal wall and by the 
ingestion of hot water by roouth- 

Eitemal cold applications increase gastric acidity increasing both 
free and total aads In a subsequent publication it will be proposed 
that this response be utflixed fn the test for true achlorhydria By 
simply immersing the hands in iced water for a few minutes a response 
similar to that resulting from the subcutaneous injection of hista m i n e 
can be obtained. 

TTie ingestion of Iced water dlmimsbes the secretion of adds by 
the stomach. 

Penetration of Heat and Cold — A number of interesting papers 
have been published In recent years bearing on the subject of the 
temperature changes due to hot and cold applicapons SelUng Brill ^ 
measured Intraperltoueal changes in temperature accurately with a 
thermocouple and galvanometer and found that ice bags gave little 
effect, the greatest being a fall of i 5 C (4.5 F ) The hot water 
bag and electnc pad gave no appreciable change 

Leyton and Sberrin^on ** showed that an Ice cap or hot water bag 
applied to the scalp might change the intradural temperature of the 
rabbit 5 to 6 C (9 to xo 8 F ) 

MacLeod with a thermocouple In rabbit musde 17 mm beneath 
a hot water bag applied to the surface got a rise of 4 €(72 F ) 
With the thermocouple placed just inside the mtrap^toneal cavity 
and with an electnc pad placed over the surface of the abdomen there 
was a rise of 4 C (7 2 F) 

Stengel and Hopkins** record a fall of x C (i 8 F ) on a 
thermocouple placed hi the human stomach by wav of a Rehfuss tube 
after forty five minutes of af^bcation of an ice cap over the epiga* 
tnum A hot water bag over the eplgaslnum gave very Uttlo change 
m temperature 

Blerman • reports that temperature was diminished as much as 
264 F by applying Ice bags on each ride of the human calf 

Crymotherapy — Early m 1938 Fay and Hermy** published their 
experience of a method for reducing body temperature both local 
and general on twenty-seven cancer patients for Its effect on tumor 
formation and the rrilcf of pain. It Is imfortunate that In referring to 
this newer method of therapy various names have been applied i e 

artificial hibernation human refrigeration frozen sleep and 
“crymotherapy I thoroug^ily agree with Kov&cs ■* that the term! 
nology may be simplified by usmg a term which Is analogous to medical 
and surgical diathermy He suggests the term surgicri hypothermy 
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luperficul tissues on underlj-ing organs, and on remote arm In a 
manner not yet fully understood 

Vasomotor changes due to ajinpaUietlc ncAT action, may be noted 
In arm not prlnuuily affcctrf by temperature change* Thus im 
mening the feet for thirty fi\*c minutes In modcmlel) hot water 
Increases the rate of blood uow In the hands by diminishing \’asoam 
strlctor tone in the iippcr extremities Vasodilation so produced is 
almost as complete as the resulting s>'mpathctlc ganglloncctomy, but 
penlsta only as long as the patient fols warm. Immersing the forearms 
win produce similar results In the lower extremities^* 

The local rise in temperature Is limited because of rapid diffusion 
of beat throughout the general circulation. We have noted that when 
the uterine adnexa was heated to 112 F (444 C ) there occurred 
a sudden fall in temperature as recorded by urcthr^, cer^dcai, and 
re^ temperature, and synchronous with this drop a concomitant rise 
in body temperature. We have noted that If the uterine temnerature 
•mis aDowed to rise to 114* F (43 6 C ^ the patient complained the 
next day of discomfort In that area, probably due to a slight degree 
of tissue damage. 

Cold applied over the tranL of an artery causes contraction of the 
arterj and of its distal branches. For example ice bags applied mtrr 
the carotid arteries decrease the blood gol^ to the brain and bead 
generally Such an application b called a pnrdnul application. 

Prolonged immersion of the hands In cold water causes contraction 
of the vcM^b of the brain and nasal mucous membmne. 

An ice bag applied to the precordium slows the heart rate Increases 
Its force and raises arterial blood pressure. 

Long cold applications to the lace forehead scalp and back of the 
neck cause contraction of the blood vessels of the brain. 

Ice bags applied to the sides of the neck and the upper dorsal 
regkm contract the blood veascb of the pharynx and the nasal mucous 


membrane. 

BIsgard and Nye • have recently published tbe results of an inter 
rating tetructlvi: and timely ankle on tbe Influence ot hot and mi j 
anpUcatlonl upon the gaatrlc and Inlolinal mntor ncUtdty Ice paefa 
applied by covering the abdominal wall with ice bags cauatd vigonjuj 
mrtot responsel In afl three aegmenta ol the gaatro-lnteatlnal tract. 
Hot p-'-t. applied to tbe abdominal waU had an Inhibitory Inflqai„ 
noon the gaatni: application ol (hdr 

ftodlnaa ahould be ot conalderable value to phyaldans and aurgeona In 
wboae domain falla the treatment of inflammation of the Inteatinal 
tract. “H It ia beneficial,’ they conctude, aa b generally believed that 
tuT^oduteatinal tract be Inhibited and placed at rest in lo „ 
the preaence of inftomatory leaJma ^ch aa appendiciti. 
^peritonitis, and bleeding leai^ such “ WUc ulcen 

applications and not Ice bags are Indicated Their wnri; on 
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pressure In contrast to the usual drop observed In all of their other 
patients who were hypersensitive to cold. The authors conclude as a 
result of their experimental studies that a histamine-ULe substance is 
liberated in the shm following exposure to cold this substance when 
carried to the general circulation produces a reaction characteristic of 
histamine It has been suggested that occasional sudden deaths of good 
swimmers upon plunging into cold water may quite likely be due to 
the effect of the cold water on the body producing a chemical 
substance whose action resembles that of histamine 

The Test for HypersenaltivencsB to Cold. — ^Adson and Allen * 
have devised a simple test to determine bypersensitlveness to cold. 

The hand is immersed In water at lo C (50 F ) for five minutes 
Prior to Immersion of the hand in the water observations on the blood 
pressure and pulse rate are made and observations are continued at 
Intervals of one minute while the hand is immersed in the water and 
for a period of twent> minutes after the hand is removed from the 
water If swelling of the hand occurs after it has been removed from 
the water the indication is that the patient Is hypersensitive to cold 
A systemic reaction is Indicated by a drop in blood pressure an 
increase in the pulse rate and flushing of the face ^e ere of the 
opinion that aH subjects who demonstrate a systemic reaction would 
develop symptoms of collapse If they swam in cold water ’ 

Adson and Allen bebe\'e that patients who are hypersensitive to cold 
are amenable to treatment Systemic desensltixaPon to cold can be 
accomplished m two ways first by having the patient immerse the 
hand in water at 10 C (50 F ) for from one to two minutes twice 
a day for three or four weeks a procedure which is sufficient to 
desensitlie the average subject second patients also can be deseos: 
tlxed to cold by subcutaneous injection of o r mg or less of histamme 
twice daily for two to three weeks 

Inflamuation and Inszction 

Inflammation has been broadly defined by Menkin as a complex 
vascular lymphatic and local tissue reaction elicited by the presence 
of micro-organisms or of nooviable irritants The inflamed area is 
shunted off from the rest of the organism it has its own metaboUsm 
hydrogen ion concentration and modified drculation In an inflamed 
area the striking features are the marked dilatation of the vessels the 
slowing or even complete stoppage of the local circulation together 
with the eiudabon of serum and the migration of leukocytes Pain is 
due to pressure on the nerve endings by toxic imtatlng products 

The local application of heat and aild In various conditions of 
Inflammation and infections is still done largely empirically Generally 
xpcaklng cold acts by restricting exudation and bleeding reducing 
cellular activity and relieving pain by desensitliing nerve response 
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or “crymotberapy'’ be U 5 td for dMcrfblng the me of cold for lo(^ 
tl!Hu?totructlon, such m frctnng with carbon dioxide pendl or pa^ 
while ‘medical hypotbermy' could designate the me of cold compress 
ftr nn bflff ovcF a drcumscribed body arca^ 

^t MO^^ conclusive evidence has yet been published to warrant 
great enthusiasm for this therapy Certainly ft has not yet advanced 
faTenough for use by the general pracUUoncr lor the trratment Is not 
without dmger and should only be done under speclaliied supervision 
and in a hospital where the proper facilities for carrying out this rather 
elaborate procedure are available 

I-V,m,ng of the Body Surfaces.— A study has been made by Taylor 
and Dvrenforth “ to determine the effect of prolonged exposure to 
cold on loss of body heat. They observed the effects of chilling on 350 
children of approximately the same age taking their tcm[wratures 
before and after a period of forty five minutes devoted to swimming 

In an indoor pool with a temperature of the water at 73 F {23.S C) 

It was found that of this number only 30 maintained a normal 
temnerature whereas the readings In the remainder of the children 
showM a drop in some ns low as 95 F (35 C) Their conclusiom 
are that the chUUng of the body surface Induces peripheral vaso- 
comtnetion a low leuhocvte response and bnpalrment of the phago- 
cytic capacities of the fixed tfs^e cells including that of the nasal 
mucom membrane. One may assume that one of the immediate results 
of iksse changes is a predisposition to induce respiratory disease In 
those who already harbor respiratory Infectlom, especially in the 
sinuses and the middle ear 

Allorny to Cold. — Occasionally there are found persom who arc 
hvoerseStive to cold air or water and react either locally or ays- 
t mlcallv The objective clinical manilestatiom may be a change In 
Hrod nraisure and pulse rate. There may be aevere headache painful 
joints a rise of temperature and severe urticaria as reported 
by Kile and Rusk.” 

TWe Cold Pressor Test for Stability of Vasomotor System.— 
« a test designed by Hines and Brown “ tn measure the reacUvdty 
pressiS^otmal and bypert^ve subie^ the stabOity of 
?L‘^.™rtor system The cold pressor test reveals inherent InstabQlty 
and thus hidlcates oftim prior to tte 

persistent hypertonia, the of the hdj 

usual response is that shortly after the hand has been 
Immersed in cold water at 40 F (44 C ) there ^ a “h^ drop In 
SJ^J^lirpressure which retains to almost normal at the end ol the 

8 ^utes recently have reported a case in whjcli the 

tfedd^ chaiacterixed by a marked rise ln?C 
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trate deeply enough to even in the minutest fashion Influence retarda 
tion of the inflammatory processes nor does it Inhibit the intestinal 
peristalsis but on the contrary stimulates this movement As Bisgard 
and Nye • and others have conclusively demonstrated this reaction 
this should do much to put this controversial subject on a rational 
basis Furthermore the prolonged use of Ice bag m appendicitis may 
do harm through its anesthetic effect by suspending warning stimuli 
and thereby male the detection of tenderness hyperesthesia and 
muscle spasm more difficult Neither does heat influence directly the 
progress of the mflammation Heat acta rtflcily by relieving pain and 
spasm and by lessening the peristalsis wave. It has a salutary influence 
on the patient 

AnTHJuns 

In dtscussfng the treatment of arthritis it is difficult for us to think 
in terms of heat only and invariably to associate with it other physical 
measures which have proved of value. We refer especially to the 
proper use of rest, exercise massage and heliotherapy Smce it Is not 
withm our province to discuss these measures we refer the reader for 
further details to other appropriate chapters in this volume dealing 
with these subjects 

It is also difficult for us to thmk of treating arthritic patients by 
local heat applications alone as we always include a genei^ systemic 
treatment for its physical reactions as wdl as for the effect it upon 
the patient s morale. This is especially true since many of these various 
measures may very successfully be carried out at home. Such hydnatic 
procedures as the full tub bath the shower contrast foot bath and 
the full wet pack are examples We may also add the homemade 
baker electric pad and infra red 

In prescribing home treatment a definite difiiculty arises which has 
reference to the intensity of beat A general idea seems to be abroad 
that whenever a local application of heat is indicated it should be 
given as hot as possible. We thoroughly disagree with this false 
Impression and take special care to inform our patients that whatever 
the application may be it shonld be a comfortable heat and that 
anythu^ beyond that should be strictly avoided 

In addition to the above-named measures many hospitals employ 
modalities which cannot be used at home and which have proved to be 
most effective We have In mind the Scotch douche electric cabinet 
bath Hubbard tank, whirlpool and paraffin baths short wave dia 
thermy sinusoidal current and iontophoresis 

In our expcnence the Scotch douche that is the application trader 
pressure of alternate hot and cold water and when preceded by an 
electnc cabinet bath has given us by far the greatest satisfaction It 
acts as a metabolic upbft, hastens the general bodily circulation tones 
the musculature and in general imparts to the patient a feeling of 
well being unequaled by any other treatment A fair substitute is the 
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Heat applied locally lessens Irritation of the peripheral ner\'es, hastens 
the return lymph and venous drculatJon, aids in the absorption of 
exudates and relaxes soft tissues 

In applying local heat to inflamed surfaces many surgeons prefer a 
hot stupe until such lime that the tissues appear to be saturated, after 
which dry heat, preferably in the form of Infra red Is more effecllv'e. 

In infections of the hand or foot It is Important to decide whether 
or not surgical intervention Is indicated If the infection Is an acute, 
rapidly spreading process, It demands conscrvatl^t treatment It fa 
gener^y believed that to cut into an area of intense Inflximmatlon 
and cellulitis before nature has bad sufficient time to wall off the 
infective process fa a mistake If there is an> doubt about the type of 
treatment to be used it fa wise to slay on the side of conservatism and 
aid nature in localiilng the infection by applying large worm wet 
sterile dressings until the spreading has locallt^ and abscesses have 
formed It is timely to call attcntlm to the harm which may follow 
the usual home treatment of soaking an infected finger In hot water 
without using the entire hand as an Indicator of safe water temper 
ature. Failure to do so may result In gangrene 
The question of a possible spedfic effect of short wa%'e Iherap} on 
pyogenic infections has been the subject of discussion for the last 
several years more eqjedally to such infections as furuncles, car 
btmdes empyema and lung abscesses. European writers are prone to 
show more enthusiasm than do Amencam writers, so much so tiuit the 
conservative pbysldans of this country who are well acquabted with 
the use of dialberroy look askance upon the numerous reports which 
have emanated from forelm workers abroad. For example Brugsch 
and Pratt have published a statistical survey supporting this 
thou^L They found about eighteen foreign workOT reported having 
treated 129 cases of lung abscesses and that 87 or 67 per cent, made 
a satisfactory recovery but that several American physicians have 
attempted this procedure without favorable results 

As this may be nusleadbg It will serve our purpose best to have 
an open mind on the sub}^ until further well-controlled 
cvidctKC Is available such as the work which SchmiU *• has published 
Some of his conclusions are the foDowing 

The chief bdication for short wave diathermy fa the presence of 
inflammation The chief contraindication is edema. This bdication and 
contrabdicatlon are inseparably joined together The desired physio- 
logic effect is the es tablishm ent and mabtenance of an active 
hyperemia Tolerance of bflammatory tissue for heat is always less 
than that of normal tissue therefore it fa on unreliable and unsafe 
ffuide for determtabg the power bput per unit tissue volume,” He 
bellcvea the greatest danger of abort wave diathermy fa overbeatmg 

In the presence of peritonllls 01 appcndldtfa the application of Ice 
bags to the abdomen fa based on a false premise Cold does not pene 
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Furthermore It is possible that some other tone substances the nature 
of which IS not yet known may be removed at the same time It is 
well recognized however that the degree of toaddty docs not run 
precisely parallel with the accumulation of nitrogenous substances 
Thus, patients with uremia may show a disproportionately small rise 
in the urea mtrogen on the other hand patients with marked increase 
In the urea nitrogen may present few or no clinical evidences of 
intoxication 

He states further *^The argument has been advanced that, m the 
presence of toxemia from renal insufBdency and retained nitrogen 
sweating serves only to concentrate the blood and to add to the danger 
from the retained substances But he says There is some doubt as 
to the validity of this, however as the blood maintains its water 
balance with great tenaaty drawing on the tissues for this purpose 
the evidence Is not final that under conditions of ordinary therapeutic 
procedure the blood undergoes any true concentratiom Furthermore 
in the absence of Inability to excrete water there would seem to be no 
objection to the admimstration of fluid to prevent concentration as Is 
indeed the practice m many hospitals It is to be borne in mind bow 
ever that the elimination of water constitutes one of the functions of 
the kidney O'Hare ** points out that a further burden may be add^ 
and even pulmonary ^ema may anse from undue administration of 
fluids ’ 

The manner in which systemic beat may be supplied is of do great 
consequence One may employ the hot or cold pack or the electric 
U^t cabinet bath If msllttiUonal care Is available One may improvise 
a cradle containing eight or ten electric light bulbs which can be 
covered with blankets to retain the beat This cradle placed over the 
patient while he is In bed affords very satisfactory means of bringing 
about perspiration The efficacy of the treatment Is enhanced b> 
producing an air current with the aid of a small fan 

Pexvic Heatino 

The hot water va^nal douche has long been used as a cleansing 
agent and as a means of heating the pelvis Perhaps too little attention 
has been paid to the harmful effect this may have of constantly 
washing out certain matenal that nature is depositing from the vaginal 
walls and the aad badllary bacteria which maintain a bamer to 
vaginal infections In prescribing the hot douche for the purpose of 
heating the pelvis this fact should, therefore be noted As a bating 
agent its value must be regarded as of minor consequence but if used 
at all the application shomd be carried on at least for thirty minutes 
using water of no higher temperature than no F (43 3 C ) and 
taking care not to cause too great pressure Considenng the hot douche 
os an adjunct to the curbing of Infection as stlmulatbg the natural 
barrier to tissue Infection It is of little \'alne since the necessary high 
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allemole hot and cold shower at home It has been our practice 
to prescribe the hot full tub bath at from 102 lo 105® F (389 to 
40 6 C ) for a penod of from ten to fifteen minutes, thus creating a 
slight rise of body temperature. The patient Is then put to bed for an 
hour and may th^ take a moderately cool shower 

In an electric cabinet bath the patient sits in a comfortable position 
with the entire body, with the exception of his head exposed to light 
radiation This Is an excellent unit for applying systemic heat, VVe 
have made It a practice always to follow it by either a needle bath 
or a Scotch douche 

The Hubbard tank is somewhat larger than a bathtub and toed 
principally so as to allow appropriate arm and leg mo\*ements to be 
done while in the water which has a temperature of from 98 to lOO* F 
(3671037^ ^ 

AVhirlpooI and paranm baths are described elsewhere 
Short wave diathermy may be used both locally and for sj'stemlc 
effect. Here, as elsewhere In our writing we wish again to emphaslie 
the extreme caution which must be used when this modality Is applied 
locally to Joint conditions so os to avoid o\Tfheating 
The sinusoidal current fa an electrical device used for the purpose 
of bringing about muscular contraction without necessarily moving 
the joint If property done this fa an excellent means of contracting 
the muscles and an excellent adjunct to heat and massage. 

Iontophoresis fa a method of projecting drugs through the skin Into 
the body by means of a galvanic current 
The question of exerasc aod rest In patients afflicted with arthritis 
is a controversial one which may bo answered by the statement that all 
rest and no eierdse fa as bad as too much exerdse and not sufficient 
rest Krusen has collected ^rioos arguments both pro and con 
from the many writmga which have appeared in recent yean I heartily 
recommend this text to anyone interested In the use of physical therapy 
In arthritis 

NEPHsim 


The empirical use of the systemic application of heat In the treat 
ment of nephritis has long been regarded as a proper method for 
excreting nitrogenous material through perspiration. Although the 
method has not yet been radonallzed there seems to be evidence to 
substantiate the conectness of the theory Pemberton •* has the fol 
loiring to say on the subject "Whatever other pathologic manltestn 
tiota may accompany nephritis certain symptoms demaadmg treat 
ment are apparently dependent on the retention of toiic msterisi 
Dossibly of n nitrogenous nature soft or rsater and add products „( 
^boUsm, espedaUy phosphates and sul^tes. W workers doubt 
the vicarious removal of nitrogentais subst^ th^gh the 
when elimination through the unne U rriuedi but cMcal eiperi^ 
Ufa favor of the view that aomethtag of thla nature may occu? 
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More recently Newman has perfected a device using air heated 
to a temperature of 130 F (544 C ) which is arculated through a 
special-shaped thin walled rubber bag not unlike that used In con 
nection with the Elhott umL This bag is inserted in the vagina in a 
collapsed state and then inflated with hot air so as to distend the 
vagina. We have had no experience with this device in our gynecologic 
service. 

An effective procedure of heating the female pelvis is by means of 
diathermy In using the long wave conventional diathermy machines 
it is necessary to place appheators m the vaginal vault as well as about 
the pelvis From time to time different electrodes have been put on the 
market by which when properly applied one may expect the pelvic 
tissues to be heated to 110-115 F (433-461 C) Although effec 
tlve the objection to this method is the necessity of using the electrode 
intravaglnally which as has been stated before is unpleasant to the 
patient 

With the advent of short wave diathermy we have at our disposal 
a simple easOy applied and effecti^ a^nt to produce deep tissue 
beating A number of technics mav be used but probably the simplest 
method is the use of a magnetic inductiOD coO m the form of a pancake 
which is placed on the lower abdomen Further details regarding the 
technic may be found In the chapter on Medical Diathermy ” 

Indicadoos. — The use of deep-scaled heat should be employed 
with disaetioQ not Indiscriminately and as an adjuvant to o^er 
orthodox therapy It is generally b^eved that whatevTr benefit roa> 
aceme because of its use is due to the influence of beat In hastening 
local arculation thus promoting absorption of inflammatory exudates 
in relaxing muscular tension and perhaps In some way reinforcing the 
normal forces of resistance to bartenal invasion. It relieves swellmg 
chronic stasis and pam In any selected case it may be gii'en a trial 
and if followed by a rise In temperature further heat treatment should 
be postponed. Furthermore It is the consensus of many conservative 
workers in this field that diathermy Is purely a form of heat without 
selective piotency or bactenadal property 

Heat in various forms has been advantageously employed In the 
following conditions of the pelvis nonspecific Inflammations Nets 
senan infection thrombophlebitis Inflammatory tumors of the adnexa 
adnexitis parametntis pJdvic cellulitis and acute Inflammations 

It should not be used in the presence of complicating pelvic con- 
ditions such as myoma uteri and ovurlan cysts or tumors pregnancy 
menstruation, bluing of Inflammatory origin or acute stages of 
specific endocervidtis 

Cold Applications, — Pelvic pain Inflammatory or otherwise is 
usually helped by applications of heat and yet there are individual 
conditions which seemingly do better when subjected to cold For this 
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temperature to be effective may also cause tissue damage Water at a 
temperature of no F stimulates an increased blood flow throughout 
the pelvis and may be of some value In checking pelvic cellulitis and 
parametritis associated with salpingitis So as not to disturb the normal 
aadity of the flora as represented by 4 s the water may be 
addulat^ by adding three tablespoonfuls of acetic aad one of lactic, 
five of boric and two of citric to the quart of water Such a douche 
in order to be effective should be ^ven at least twice a day 

Hot water bottles, the well known electric baker and the electric 
pad may be used to good effect for superficial indications Care bow 
ever should be eicrdsed to avoid bums especially with the electric 
pad Probably the old fashioned, but somewhat forgotten siti or hip 
bath and the hot stupes and fomentations are the most comforting 
and satisfactory methods of home treatment (Sec chapter on 
hydrotherapy ’ ) 

The Elliott unit” is a device consbting of a certain soft rubber 
blunt forked-shaped vaginal bag which is inserted In the vault To this 


bag Is attached an intake and outflow tube from the machine which 
heats and drculatea water at a temperature of as high as 135 F 
(57 a C ) throu^ the arcult It is true that the pelvis can be satis- 
factorily heated and that favorable dmlcal reports !^ve been recorded 
but the technic is cumbersome oftentimes uncomfortable to the 
patient, not devoid of danger of bums, and in no way superior to 
short wave diathermy Most gynecolog^ are averse to application 
of any heat which necessitates the introduction of any sort of 
Instrument into the vagina, 

Gynecologists who employ heat In one form or another for pelvic 
conditions are definitely divided in their opinion as to the use of ie 
EIlIoU treatment. Those favoring it are usu^ enthusiastic and almost 
without reservaUon employ it in all kinds of acute inflammations. 
This Is contrary to the teachi ngs of the conservative school of thought 
which distinguishes between an acute pelvic cellulitis which In all 
probabflity wffl not go to frank pus but will subside with the use of 
bed rest and chemotherapy such as sulfanflamide and sulfathiatole 
and other supportive treatment. The use of extensive forced pelvic heat 
should be reserved for those c^ m a pelvic abscess wfll do- 

velop frank pus which may be locally by the heat and subseouentlv 
drained by cul-de-sac puncti^ Such cases respond to chemotheraov 
less dramaticafly than the celluUtls group and heat is undoubtedlv nf 
benefit In localirmg the pus for surgical dralnare. Certainly our exwri 
ence m conjunction with various memherB of our clinical staff ^b- 
-CTiba to this dictran.” 

We do not favor the Ellkitt treatment, not because It falls to hr^t 
the deep tissues of the pelvis but b^cse technic U cumbroS 
distasteful to the patient end certainly not^tbout danger of burm 
i^rthermore we fed we effeXS 

httt^e pelvis with modem short wave diathermy 
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Bone and Joint Conditions 

application of heat In the early stages We bebeve horrever that the 
appUcatJon should be repeatedly interrupted by a cool sponging which 
will tend to hasten the drculation and counteract what might result 
m a venous stasis The heat itself has a salutary effect upon the 
patient In that it relieves pain but an appbcatlon of an hour or more 
of an mfra red lamp might very well tend to cause a venous congestion 
which Is not deslr^le What is wanted is a physical measure which 
will help the return arculation "U e bebeve alternate heat and cold 
will do this better than will continuous heat Caution must be eserased 
in not using beat of too hl^ an mlensity else the vasomotor apparatta 
may be upset and hence defeat the purpose of the appbcatlon which 
is to hasten the drculation 

In the matter of applying local heat to an extremity for example 
a hot foot bath the temperature should be selected with great caution 
It Is our opinion that there Is a general belief both with respect to 
the layman as well as the medical profession, that the higher the tem 
perature the more effective will be the result. This is a wrong concept. 
Under no condition need the temperature exceed iio F (43 3 C ) 
If there is a moderate hnpaJrment of nerve and blood vessel tissues the 
reading should be lowenKl to loi F (38 3 C ) If there is severe 
Impairment of these structures beat In any form wiD be of little or no 
avail because of a failure of the blood vessels to respond. Under these 
circumstances extreme care must be exerased to guard against any 
form of trauma, mduding bums 

A safe method of applying heat is the weD known Infra red cradle 
with carbon lamps and thermometer or warm fomentations Dia 
thermy should be used only by those with experience and then only 
with extreme caution because a bum is more easily produced and 
very much more difficult to beal than elsewhere If diathermy Is used 
it should not be applied to the extremities direct but rather to the 
abdomen and pelvis 

For the rehef of pain In peripheral vascular diseases of an ad 
vanced nature Starr *** has found that the optimum environmental 
temperature would be 91 to 95 F In the case of a foot bath thu {3 
referred to as neutral and o rdthln the range of sLin temperature of 
normal feet. 

Bone and Joint Conditions 

As early cootusions musde strains sprains and dislocations are 
usually accompaoied by hemorrhage it is advisable to apply cold 
compresses or a cold foot bath as soon as possible If it Is an ankle 
sprain which Is being treated It is well to apply a pressure bandage 
to limit the swellmg It should be emphasized that In the early stage 
of these Injuries heat Is contraindicated Heat Is always contraindicated 
hi the presence of hemorrhage for fear of Increasing the bleeding and 
the possible development of a coldfied hematoma. This condition is 
commonly met in a condition known In athletic circles as Charley 
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purpose the aiu bath is first choice In this connection Crosscn ” stated 
that he used it “not as a sedative but ns an active stimulant to the 
pelvic organs. The temperature for the first bath should be about 
70 F the succeeding baths gradually lowered to 50 F and for a 
duration of from five to twenty minutes depending on the patient s 
reaction. If this is unfavorable the baths should of course be dis- 
continued The reaction Is enhanced by prompt drying and brisk 
rubbing ” In some cases in which amenorrhea Is due to local loss of 
tone or imperfect development Crassen has found tho cold iu bath 
more beoefidal than the hot 


RE£PtRATOR\ Disease* 

We have found the use of Infra red to be of great \'alue in treating 
the common head cold A one hour ai^Ucailon of infra red the lamp 
being placed at a comfortable distance vrill do much to Induce drain 
age relieve the congestion and lessen the headache The prognosis b 
more hqieful In the earlier stage 

lE cases of ^tonlc stousiUs U has been crar observnUon that the 
short wave Is far superior to intra-reA Further our cases wammt 
the statement t^t h chronic ttousiUs short wave is of 

deanita help In the relief of The treatment need not continue 
tor more than tan to ^el« minutes. It possible the itnuaes should 
first be washed before the short wave b applied. 

In bronchitis br^onchiectasb and emphjsetna a moist chest compress 
has been a time-honored home remedy Many hosoltals have been 
using the short wave Instead with grailtying Luita The d^ W 
mllev» tbe^in the chest and P^rSpSolSjoI^f th7s^ 
dons Our esperience In treath^ asthma thus U been very favorable 
There are some who favor the use of the short wave «« 
in the treatment of pneumonia. It Is chihned that 
pain lessens cyanosis that usrudly foOow, the treato^[^|L^^ 
deceases the convalescent period. Ah this may l^e“ sS^ 
the fact remains that these conclusions are not accepted bv t^ t 
majority of physicians who are espedaJly quaMed to iudee 
these men doubt very seriously that the progress of the dite.« ™ 
be favorably influenced by the application of the short 
concede the claim that the paUent may be made more 
Also it has been pointad out that the increased blood flow nSo ^ 
by the heat may tend to ^read the infection. It Is safe to sav^t 
conservative phytldan wffl detay using the short wave pendlnc^..- 
mote conclusive than those thua fat advanced. * "T"rts 

PEMPHKRAI. VASCtTIAR DufEAIM 

Peripheral vascular diseases of the extremities Including thrm.,>„ 
antdius oUitermns diabetic gangrene Raynaud s disease and 
roittant daudlcauon are condltlona which seemingly respond 
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alve and active movements mosclc setting and the use of the low 
voltage wave 

Tenosynovitis 

This condition is usually found m the tendons of the wnst of the 
forearm especially m tennis players and In the Achilles tendon Teno- 
5yno\itis Is an intractable condition and frequently resists all forms 
of heat treatment unless the parts are at the same time satisfactorily 
placed at rest This may be done by proper splinting or by the apph 
cation of adhesive stnps in order to place the tendon affected in a 
neutral piositlon Rest is the treatment par excellence plus the addition 
of a mild form of heat as mentioned elsewhere It is preferable not 
to use the short wave because of tendcnc> of overheating 

Fmaosms and Myositis 

Fibrositis and m>ositis are commonly found in the muscles of the 
shoulder girdle and lower back- These painful and disabling conditions 
are best treated by prolonged mild heating massage and proper sup- 
port, The selection of the type of heat 1$ of do great sigmficance. 
Our experience seems to indicate that the short wave diathermy a 
superior to either the infra red the moist beat, or the appbcation of 
hot paraffin because of deeper penetrability Convalescence may be 
hastened by following this with massage or the sine wave muscular 
contraction. 

Ntuarns 

The prolonged mild application of any ivpe of heat In neuritis Is 
usually comforting to the patient The short wave diathermy b un 
questionably of greater ser^ce In Inflammation of the nerves than Is 
superficial heat \\e have occasionally encountered cases where the 
application of heat caused the pain to become more Intense, If the 
condition Is aggravated alter trying the application of heat once or 
twice then beat should be discontinued and cold used Instead 

Gastio-intestinal Diseases 

In acute enteritis spastic cohtis and simple catarrhal jaundice the 
application of some form of heat to the abdomen gives great comfort 
to the patient. Even a beating pad or hot water bag kept on the 
abdomen for a matter of hours hjB a very salutary effect The dectnc 
heating piad per sc is not objectionable However there have been 
reported a considerable number of bums resulting from either a short 
circuiting of the wires In the pad or the too prolonged application due 
perhaps to the patient s falling asleep 

Recently Zelter has reported his observations of a study of the 
use of diathermy In treating the irritable colon which term Includes 
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horse” arvd so frequent!) mistreated by the early application of beat 
and massage. It does not seem to make a great deal of difference rrhat 
kind of heat Is used although It should be said that there Is a tendency 
among a^letic trainer* to prefer the whirlpool bath rather than the 
hot fool bath because of tlw adtUtlonal mechanical massage produced 
by the whirling of the water and the stimulating effect on the 
peripheral nerve endings 

In the treatment of bone and joint conditions erne ma> also make 
use of the parafRn bath the tetanic of which has been prcNdousl) 
mentioned the infra red and the more modem short wn\‘c diathermy 
are also applicable 

Bursitis or periarthritis of the shoulder is a common disabllllj 
which the general practitioner has to meet In these amdltlons and 


those following an Injury there soon de\'elops a spasm of the shoulder 
girdle muscles resulting In a Umllatioo of motion This Is natures 
defense mechanism to guard against motion which in turn produces 
pain Unfortunately the position of greatest ease seems to be with the 
arm held close to the body or carried In a sUng a position which 
frequently leads to the development of adhesions shortening of the 
adductor groups end greatly increasing the dbablllty and rate of 
recovery Our espcrience leads us to beUe\e that in all shoulder 
injuries or acute Infiarnmatloa of the shoulder joint It Is well to place 
the arm In an abduction position ellber b>' putting the patient in 
or causing him to sit at a table vrlih the aran supported on pDlows A 
stfl] better method is the use of an airplane spUnL 

The application of heat is of course Important Here again It does 
not seem to rosie mu^ cMerence wfaai type u employed but because 
of the ease with which the infra red apparatus may be handled this 
type is perhaps used most frequenUy The short wave diathermy If 
available is however the hrat ^oice provided a low intensltv I* used 
When neither of these is available the application of hot ioKteh or as 
has been stated before In the discussion of other joint conditions hot 

is recotninendea 

The functional treatment of fractures by means of heat, maaaairo 
and mobDlration is now a unlt'otsaUy reatgniitd procedure t, 
not used directly m-er the fracture ^ but some distance awav oret 
erably over a heavy muscle mass The importance of heat Ues In the 
fact that It hastens circulation and prej^es the eoft tissues fm the 
nuuia^e and whatever e:Krdse_^ patient may take which ihredd 
follow the appheatioo of heat. There is some question of the 
ability of prolonged heating over the fracture site because of thT^ 
sSbihty of a retardation of ^ heali^ pr^ Blair « believe, ^ 
the Dtolonged use of heat in recent fractures la a wrong 
MiSg thafSte hyperemia producea re^tiOT of the 
Ueves aitematlng ischetiJa mid mainttdra normal esWfi^ 

lion of bone and therefore aid, in the healing of fractures Ou? oS, 
^«r!e^h the use of a mfid form of heat followed by msM^' ^ 
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siti bath infra red and diathermy Concerning the last a number of 
special electrodes have been devised but which we believe are used 
only to a very limited extent by urologists The conditions which may 
be reheved by heating are chronic prostatitis prostatic abscesses 
seminal vesiculitis orchitis and epididymitis In the last two condi 
dons many surgeons prefer in the earlier stages at least cold apph 
cations- 

Rectal Disease 

Painful rectal conditions such as thrombotic hemorrhoids fissures 
etc- are helped by heat The pain can often be relieved by a hot com 
press which must be changed frequently or kept warm by some heater 
(infra red imit) applied to the outside of the compress, Keepmg the 
compress contmuously heated has the advantage of abiding the pain 
ful manipulation of changrog The siU bath is a convenient form of 
applying either heat or cold Short wave diathermy when av'allable is 
recommended 

Shock. 

In this condition the time-honored application of systemic heat Is 
still In order An eSiaent and exceedingly simple method Is the full 
tub bath at a temperature of from icc to loa F (37,8 to 38 9 C ) 
The addition of a small amount of mustard enhances the physiologic 
reaction Other methods are the use of the homemade eletkric cradle 
or baker and If available systemic heating by diathenny 

SCTNSTROKE AND HxAT EXHAUSTION 

This condition sometimes called heat stroke or beat pyrexia, is 
charactemed by a temperature of 100 F (37 8 C ) and higher and 
calls for Immediate action anning to redua the temperature The pro- 
cedure most commonly employed is an Ice water tub bath a method 
with which we cannot entirely agree Ue belle^‘e It may actually mter 
fere with the loss of heat It is axiomatic that a healthy reaction of 
a person to a cold bath Is his ability to react to the exposure In such 
a way that the pcnpheral orculntion will be greatly augmented by 
virtue of the greater volume of blood carried to the surface If the 
patient does not react, the condition then is similar to shock. The 
extremely low temperature of ice water quite likely Interferes with 
heat loss from the skm blood vessels by constriction by the stimulation 
of the cold nerve endings Furthermore the chill thus produced 
may reflexly Induce shivering which m turn creates still more beat 
Persons weD versed In hydnatic procedures oppose the fee water treat 
roent They believe that the reduction of temperature Is best served 
by subjecting the patient to a 70 F (21 i C ) water temperature 

The only indication for an Ice treatment is certain pathology of 
the brain when the beat center Is subjected to gross interference 
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colitis, spastic constipation, mucous colitis and unstable colon He 
found tluit ‘diathermy fa a beneficial adjunct in the treatment of 
irritable colon. 

Multiple Sclerosis 

The application of heat be it mfld or fever therapy, has not been 
attended with any great degree of sucress On the contrary, wc haNT 
noticed in some patients that the treatment was foJiowcd by a definite 
sense of weakness with no lessening of stiffness or improvement In 
muscular coordination This observation fa In common with Simons * 


Skin 

Acute Inflammatory dermatoses may be benefited by the use of 
cold applications In the form of cold wet pock sfu and foot baths 
This fa especially recommended by Weiss •• in ivy poisoning and the 
acute infl^malion and edema on the hands and forearms due to the 
application of various irritating drugs Uermalologfats employ a num* 
bw of medicated baths without reference to thermal effect. These are 
fully discussed by Uelss 


UlSEASEB op THE ElX 

For the rehef of pain and absorptloo of inflammatory by products, 
moist heat in the form of hot compresses, tod dry hit by the use 
of infra red or short wave diathenny arc useful espedaDy If the lid 
or orbit is Involved Heat fa also useful Id iritis and corneal ulcer 
When it becomes necessary to combat swelling or In acute conjunc- 
tivitis ocular bleeding aod Injury to the lids It may be more desirable 
to use cold compresses. In ocular syphilis and InlersUUal kcralitfa 
fever therapy has a very definite plarx. 


Ear 


The pain of oUtfa media may be aflayed by beat applied in a num 
ber of wayj Oily or glycerin ear wanned to tlw tolrranre of thr 
Up may be appUed frequend. The hot water bag la of Kmc ilIAt 
help Infra red appUed at a distance of comlorUble tolerance dl^I, 
over the extemaS auatmy meatus lor Intermittent half-hour twriS. 
is usually helpful and comfortable to the patlenl. penoos 

Heart Disease 

Cardiac and pericardial billammatlons arc treated with ke hai, 
the precordtum- Heat is pracllcall} never used. 

DissiASE or THE Mau! Gehttalu 

In treaUng diseases of the male genitalia aU forms of beat mod.i 
fties have been used snch as conUnuous hot rectal Irrigation tl«^ 
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In heat prostration or heat exhaustion the predominating symptoms 
are those of depression of the nervous system and collapse. There Is 
pallor and a drop In blood pressure, but Httic or no change by periph- 
eral vascular failure. If shock is profound a mfld form of heat 
applied to the extremities, or a hot full tub bath at a temperature 
of around loj F (38 9 C ), Is Indicated 


Obesity 

After a considerable number of trials wt ha\e come to bclle\‘e that 
the time-honored procedure of sweating, be It the electric cabinet 
steam baths hot ^neral baths or any other method of heating the 
body for the purpose of causing sweating and, therefore, a loss of body 
weight, is based on fake premise for the obvious reason that the 
potind^ lost Is due to loss of water which Is restored during the fol 
lowing twenty four hours by the norma) fluid and food Intake 
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CHAPTER THREE 


TECHNIC OF ARTIFICIAL RADIATION 
Edgar KIayer^ MJ) 

On first thon^t it seems peculiar that no standard technic exists 
for light radiation and that until recently little attention has been 
paid to dosage in treatment. On closer analysis however this is 
understandable because of the many existing variables not only In 
the source of light but also In the patient Light has been prescribed 
as a curative agent for many disturbances yet there is little proof 
that It 13 valuable in the majonty of cases aside from rickets tetany 
oateomalada, lupus, and a few other diseases. The empirical evidence 
strongly Indicates its use In ulcerations manv sUn diseases Infec 
tions of soperfidal surfaces and some forms of extrapulnxinaiy 
tuberculosis but less so perhaps to anemias prevention of colds 
sinusitis epididymitis dental caries fractures etc. The skeptic may 
yet demand proof of action but Inasmuch as doubt exists it is un 
derstandable why technic is so uncertain 

Reasons fok UNCERTAiNTy of Techkic 

Variation in Lights. — Furthermore many sources of light exist 
with great variations In their spectral components limits and intensi 
ties. Prolonged usage of certain sources win even cause marked 
m constancies in the emitted light The wattage inputs of carbon arcs 
vary greatly Furthermore therapeutic results in man are not com 
parable to those in animals 

Host chemical tests which have been advocated aside from being 
complicated and impractical are sensitive to the many regions of 
the spectrum and even if this should not be the case the cutaneous 
response varies too greatly these variations even existing In the same 
patient after initial exposures 

Variation m Response. — On the part of the patient great varia 
tion in response exists Thus blondes react differently from brunettes 
and the negro requires greater dosage than the wLte skin differs 
from mucous membrane and the child differs from the adult. 

Variation in Effectiveness of Different Rays. — Lack of a funda 
mental understanding of light effects Interferes with an Interpretation 
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CHAPTER THREE 


TECHNIC OF ARTIFICIAL RADIATION 
Edoai Ma^'er, il D 

On first thought It seems peculiar that no standard technic crista 
for bght radiation and that until recently HttJe attention has been 
paid to dosage In treatroent. On closer analysis boweNTT this is 
understandable because of the many existing variables not only m 
the source of light, but also In the patient. Light has been prescribed 
as a curative agent for many disturbances yet there is little proof 
that it Is valuable in the majority of cases aside from richets tetany 
osteomalacia lupus and a few other The empincal evidence 

strongly Indicates Its use in ulcerations many slan diseases Infec 
tions of superficial surfaces and some forms of extrapulmonary 
tuberculosis but less so perhaps lo anemias prevention of colds 
sinusitis epididymitis dental canes fractures etc The skeptic may 
yet demand proof of action, but loasmach as doubt exists it Is un- 
derstandable why technic is so uncertain 

Reasons eor Uncertainty or Technic 

Variation in Lights — Furthermore many sources of light exist 
with great variations in their spectral components limits and intensi 
ties. Prolonged usage of certain sources will even cause marked 
inconstancies m the emitted light. The wattage Inputs of carbon arcs 
vary greatly Furthermore therapeutic results in man are not com- 
parable to those in animals 

Then practical difficulties in measunng the Intensity of lights eiisL 
Most chemical tests which have been advocated aside from being 
complicated and unpractical are sensitive to the many regions of 
the spectrum and even If this should not be the case, the cutaneous 
response vanes too greatly these variations even existing In the same 
patient after imtial exposures 

Variation in Response. — On the part of the patient great vaiia 
tion in response exists. Thus blondes react differently from brunettes 
and the negro rec^rcs greater dosage than the white skin differs 
from mucous membrane and the child differs from the adult. 


Variation m Effectiveness of Different Raya. — Lack of a funds 
mental understanding of light effects interferes with an interpretation 
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of exactly what rays are cfTecUve, that is the ultraviolet os against 
the luminous or even the short ultraviolet as against the long ultra 
violeC (With clinical usage of sunlight in the lowlands of Connecticut 
where spectral dctermlnnUons shon-ed that the lowest ultraviolet 
limits used were 320 millimicrons many cases of bone and joint 
tuberculoaifl healed, and sinuses cleared up ) 

Physiologic Action. — Then the physiologic action of light Is far 
from being dearly understood Arc effects mainly due to the pro- 
duction of a proWtamin, or Vitamin D, or Is light cffectlvT through 
changes m the sUn, or by Its action on the capillaries thcmselvTS? 
The absorption of electromagnetic energy by tissue cells produces 
many physical, chemical and biologic reactions — changes In tempera 



tore, electrical charge and surlnce tension protrin chanra with 
variaUoQS in cellular coagulaUon and penneabOity and apHW flow 
altcraUons In the metabolism of the cells production of vftardn nrwi 
bactericidal substances production or exdUtlon of hormone* ^ 
histamlne-Hie substances as a result of intradennal stlm^H^ 
polymorphonudear leultocytosls nerve reflexes foDowing the ttlm 
laUon of end organs changes m inorganic salts of calaum niCi 
pbospboros producUon of erythema and pigmentation and finX^ 
what may be called the psychologic effects of treatment 
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Value of Erythema or Pigment — There is much difference of 
opmion as to the value of producing er3dhcjna or pigment It is ques 
toned whether pigmentation is merely the response to ultraviolet and 
so acts as a proti^on against Its overdose, or whether it has actual 
heahng properties There are even those who claim that melanin is a 
hindrance because it makes necessary long exposures to U^t Can we 
get the same rHnlral effects by irradiating for shorter periods on less 
skin surface and by producing repeated mild erythemas instead of 
pigment? ilost of this Is yet to be settled. 


Dosage 

There has been a widespread Impression that the greater the 
amount of ultraviolet ^ven the better as long as excessive skin 
irradiation is avoided Yet numerous observers Inficate that the effect 
is not proportional to the dosage and that on effect produced by 
smaller dosage ma> even be reversed when the larger dosage is given 
Thus small doses of ultraviolet lead to proton deposition while large 
doses destroy it Small amounts of ultraviolet reduce consumption of 
frog muide large amounts Increase It Short periods of exposure 
increase the complement activity of the serum calaum of guinea pigs 
prolonged dosage causes the disappearance of complement activity 
with death. Minimal ultraviolet stimulates the growth of fungi large 
doses inhibit it Small doses of ultraviolet increase markedly the anti 
body values of rabbits blood large doses prevent this Irradiated 
cholesterol gives marked rise in antirachitic potency for a time, but a 
drop occurs with further Irradiation- 

Overdosage. — But fortunately overdosage with light applied dim 
caDy IS not so dangerous as this would lead us to believe Happily 
nature reacts much more favorably to overdosage from light than to 
overdosage from x rav A margin of safety as great as 50 per cent 
exists and bbsteiing itself has done Utile harm. Irradiated ergosterol 
given therapeutically to infants requires an excess of dosage four 
thousand times that of the minimal effective dose m order to produce 
illness and then generally when fever fa present and the child shows 
anorexia and poor nutrition 

However there have been isolated instances in which overdosage 
from light therapy has produced damage to patients when aged 
patients have had their resislance to mfection lowered when over 
dosage m tuberculosis has produced focal reactions which were pro- 
ductive of damage the light setting up a focal reaction similar to that 
following tuberoilm therapy The appbcatlon of hght in the treat 
ment of acute infections has lessened resistance. The bactenddal 
power of the blood has experimentally fallen to a very low degree 
and In anemic animals where careful Irradiation has led to regenera 
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to of entoocytes and hemoglobin, too vigorous exposures have 
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If the d^ge is undctestlmaled the difference may be readHy made 
UD on the following day Dosage for desquamation by contact ei 
Dosure with the better type of a new water-cooled lamp averages less 
than one minute. If quarti compression applicators about one teh 
thick are used desquamation time la raised somewhat, as there is a 
smaB space between the front window and the quarti applicators. 

In slew of the foregoing we may hope that when dosage 
technic ate put on a better basis even though standarrUsation may be 
impossible, more uniform clinical results may be obtained or, nt 
lessl, better comparisons may be made 


Symptomatic Response.— -Although It Is Impossible to offer filed 
rola of exposures yet certain guiding factors may be borne In ndnd 
Since constitutlonru reactions can occur in patients symptomatic 
response together with cutaneous reactions wul usually be the best 
guide lor succeeding exposures. The production ot slight favorable 
focal reacbons is desir^le if they can be controlled It must be 
remembered that certain patients may develop hypersensitiveness to 
light exposure. Under thcM circumstances one may have to withhold 
Irraiation for a white or apply another source. Some peculiar skin 
reactions to ultraviolet rays have occurred Under prolonged ex 
posure to mercury arcs the loss of pigmentation has resulted possibly 
where a stage of exhaustion of the basal epidermal cells has been 
reached. 


Erythema.— Erythema has been used by many as a guide for 
dosage Is its presence necessary? Attempts have been made to 
correlate the production o! erythema with an increase in the bac 
teridd^ power of the blood Although its development has been 
stressed m the treatment of rickets yet the band of rays about i8o 
millimicrons which is most antlrachiUc, is not erythema productive 
The crvthcmaqirodadng region stands chieSy between yro and aqo 
mtffimicrons <6o per cent between joi and 197 minimlcrcms) and less 
intense around 350 mnUmicrons Yet without these rays exposures to 
the longer wavelengths (above 330 mnUmkrons) have produced heal 

faig in Wbwculons bones and jointa 

Wtb rickets and tetany more accurate dosage has now been worked 
m.t- The optod dosage of ultraviolet. wHed daily with a merenry 
S' in quarts to infants with let.^ has been shown to be two 
toutes front and two minutes at 50 cm. unless the burner is 
WIv deteriorated and the mWmal dosige necessary for cure is 
in negroes than ^ wWte mtots With ric^ five minute 
^Sos both front and back at So cni^ prirfuto the fahiteat 
at weekly fatervals fa curaUve Healing ii^rou^t about 
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m five to ele\en ireets, which Is practically the same tune required 
by the heavier schedules used by most workers. 

Frequency — Although frequency of exposures is another unde- 
termined factor it Is agreed that overdosage through too frequent 
irradiation has interfered with Ii^t action. In the prevention of colds 
workers have claimed that weeUy dosages of onty lo minutes have 
been effective In cutting down the incidence in students as much as 
40 per cent whereas larger dosages given more frequently have failed 
to accomplish this 

Today the majority of workers give exposures every second or third 
day, or even leas frequently in the treatment of most Infections, 

Coloring of Patient — Blonde and auburn haired patients react 
more sensitively to light than do brunettes and so careful exposures 
are more necessary for them. 


GEKEftAL FACTOaS 

Adminlxtradon. — WTiIIe patients should never be chilled during 
treatments It Is generally advantageous to have sufficient ventilation 
and some air movement in the room but drafts about the source of 
Ii^t should be avoided 

Heat rays in the form of beat therapy lamps may be used previous 
to the ultraviolet exposures if desired. 

The eyes should be protected by snugly fitted goggles made of any 
glass except quarti and preferably colored brown to prevent a pain 
ful conjunctivitis The face may or may not be exposed 

Condition of Burner — With the mercury' arc in quartz the 
burner should be cleansed prior to lighting with a little pure alcohol 
or ether so that the dust wfll not settle In the burner and decrease its 
m tensity and life 

The lamp should be in operation for at least seven minutes before 
treatment is begun in order that it may reach Its maximum Intensity 
A lamp which can be operated at more than one ratensity should not 
be operated at the highest intensity Immediately after Ughtmg as such 
a procedure will shorten its life. 

The intensity of ultraviolet from a mercury arc lamp in quartz 
depends on the age of the burner the amperage and the voltage at 
which the lamp is operated and the temperature surrounding the 
burner 

The process of aging may decrease the Intensity of a burner to 
one half its original value The aging results from drvitnficatlon of 
the miartx walls the de\itri6cation lowering the intensity by lower 
ing the transmission 
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If a burner flashes but will not light, and the quart* walls have 
become discolored with a black smudge, air has leaked in usually 
because of a crack If so the burner should be returned to the manu 
facturer for repair or exchange 

The best teat for a vacuum is the fact that the burner lights with 
out discoloring the quart* walls The vacuum should not be tested 
by cUckmg the mercury in the burner, as this procedure frequently 
Is the direct cause of fracture of the ejuart* Moreover clicking Is not 
a test for a vacuum even burners that have considerable air can 
be made to dick. 

If a burner does not light readily the rods on which it rests should 
be examined to see whether they have sagged at the free end under 
the continuous weight of the burner thereby causing the burner to 
he unevenly Careful bending upward of these ro^ mil frequentl> 
convert a Wd lighting burner into one which lights very easily 
This procedure will also frequently remove anm^ng dfcking 
soends unless they are due to Insufiident resistance in the electric 
drcult The lamp operated on direct current will 1 ^ ruined If the 
current Is passed in the wrong direction as shown by the polarity 
indicator 

Every effort should be made at all times to run lamps under the 
same conditions Variations In air currents end the temperature of 
the room and variatiems In the rate of flow and the temperature of 
the water employed in the water*cooled lamps Influence greatly the 
radiant output. 


SuNuorrr 

For details of solar therapy see VoL m (RollJer) 

Mkbcuhy Arc ik Quart* (Ah-Coolbd) 

General Irradiation. — For roost conditions employ general irradia 
tion in addition to local Acute progressive disease generally con 
tramdicates irradiation espeaaDy when high fever exists. Chest 
exposures however tven In tuberedosis are not contraindicated. 
No complicated technic is necessary for determining the Intensity of 
the light used. A satisfactory guide Is to expose four small droUar 
skin areas on the forearm (Mlenor surface) for two three, four and 
five mlnutea at a distance of 75 cm and then to use the dose that 
gives the minimum erythema response This first erposnro is osuaDv 
for two or three minutes at 75 cm. wrth a new burner ^ 

This Is the procedure with larger office models but with . in™ 
model of mercury arc m quart. wWch has much lower 
larger initial esposures five to seven minutes) are neceivirv Mo, 
bi^es and children one-half the fnltfal 

ployed 
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The writer induces the minimal erythema dose cm small areas of 
the body so that the skin is kept in a mildly sensitive state during 
the whole penod ol treatment llie appUcation of the erythemal dose 
Immunixes the irradiated area to reactions for three or four days this 
is due to the protective screening acdon of exudates in intradermal 
tissues Dunng the stages prior to descjuamatlon the skin is still 
Immune to radiation since dead epidermal cells protect the skin from 
the ultraviolet rays During desquamation the exposed epidermal 
tissue is hypersensitive to light, and an irregular action results show 
ing immune and hypersensitive areas For this reason a period of 
about ten days should elapse between the exposures of given areas 
of in order to keep the skin sensitive to ultraviolet rays for a 
long penod Excessive heating of the body by prolonged exposure 
should be avoided 

The author exposes about one fourth of the surface area of the body 
during the first treatment the chest and abdomen to the Iliac crest 
are exposed with the lamp at a distance of 75 cm. (voltage of main 
supply no or S3o a c.) 

Tlie burner is first cleansed with alcohol the arc then bums for 
7 minutes and finally the first exposure is made for two or three 
minute at 75 cm with the burner centered over the lower edge of 
the sternum produemg a faint redness within 34 to 48 hours after 
treatment The skin bdow the tliac crest fa protected Exposures are 
made every other day to a different area of the skin The skin is 
never irradiated during the phase of desquamation 
^Ith the second exposure the burner fa centered on the same level 
on the patient s back and the lower part of the body fa co v ere d 
The third exposure is made with the burner centered over the 
middle of the thigh, the upper half of the body being covered 
The fourth exposure fa made over the middle of the thigh behind 
with the upper part of the back covered For these four irradiations 
the same period of exposure and focal distance are carried out 
On the fifth exposure, one repeats the order prolonging the ex 
posure one mmute and repeating this on all four surfaces. This one- 
mlnute Increase fa repeated until an exposure of 10 minutes on all 
four parts fa made when usually pigment formation occurs. Fol 
lowing this one may begm with a metal-cored carbon arc of 30 
amperes or more, using the same faint erythema-production as a guide 
until the pigment formation fa constant Then irradiations are dis- 
continued until the skin again becomes light sensitive which fa often 
thr« or four weeks Maximum exposure by this process generally 
reaches 15 minutes Constitutional reactions such as the elo'ation of 
temperature malafae anorexia, ner\tnis Irritability etc., and the pro- 
duction of focal symptoms as well as cutaneous reactions may serve 
as guides for successive irradiations 
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Local Irradiationa- — By carefully controlling the dosage In local 
Irradiation and thus avoiding excess damage to tissues, one can accel 
crate the healing of many types of septic wounds, overcome suppura 
tion and necrosis lessen pain of ulcers, and destroy ulcers through 
necrosis and blistering However, general exposures are always applied 
with the locaL Excessive local irradiation in subacute conditions will 
produce necrosis of tissue which may cause a spreading infiltrating 
cellulit^ In chronic fibrous lesions Intense reaction may be required 
tbrou^ massive dosage of light so that tissue is destroyed and fresh 
graniuating surfaces are formed Mucous membranes are more sensl 
trve to li^t than skin and so the dosage there must be more cautious- 
For local treatment one should employ water-cooled mercury arc 
lamps or water-cxwled carbon-arc lamps, either at short distance or 
by contact exposure or air-cooled lumps with distance exposures- 
Quartx rods m hollow tubes may be attached to water-cooled sources 
of hghts for local appliention 

The lesions should be first carefully cleansed aH dead cells and 
scales removed and the surrounding area made clean (and occa 
sionaBy bloodless by pressure to obtain better penetration of rays) 
Dosage must be carefully cootroUed Mild erythema dosage Is deslr 
able for dean granulating tissue Intense dosage is used for sup* 
purating and necrotic areas. If applicators are used for ulcers acti^ 
contact with tissues should be avoided as this might produce an 
exudative film whkh would interfere with Irradiation 

Dosage.— The dosage varies. For chronic sinuses and ulcers and 
old standing fod of disease one sbonld employ Intense Irradiation 
For fresh granulations one should employ a faint erythema dose 
exposures of from one to three minutes at one inch generally produce 
this with mercury or ^bm arcs When local reaction doappears a 
succeeding exposure should be made usually in about a wei Quarts 
applicators should be used in small irregularly shaped cavities 
throu^ them the intensity of the rays Is greatly diminished the dose 
is varied depending upon the nature of the dise^ to be healed and the 
type of lamp employed- 


CAasoN Abc Laid* (WAmCooLm) 

The water-cooled carbon arc lamp contains plain carbon electrodes 
for local exposures and rays emitted are of high Intensity in the itm^ 
ultraviolet luminous and infra red Local treatment requires exnosure 
as prolonged as one to two hours The claim made for the caibmflrr 
lamp of deep penetration of tissue is obtained by this technic. 

No formula for any of these exposures can be expressed berB„«, 
Individual factors In reactions to local dfaeases vary too greats 
It a to be stressed that general cxposur« arc always made In addlHon 
to local exposures if the latter are employed at alL 
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In carbon arc radiation general body exposures are also to be 
Stressed With the carbon arcs of today we are dealing either with 
those that emit chiefly rays longer than 290 millimicrons namely 
lamps of the old Fmsen type or the carbon flame lamps that emit 
strongly shorter ultraviolet rays down to at least 250 mllJlmicrona, 
With the former the skm of the whole body is exposed from 20 
minutes to 2 hours two or three times per weet. The erythema is then 
produced by rays between 290 and 310 mflUmicrons and much of 
the beneficial action is due to the longer ultraviolet the luminous and 
the infra red rays With these arcs the skin becomes well pigmented 
Because of the therapeutic results achieved with carbon arc radiation 
the Danish workers are most enthusiastic for its use m tuberculosis 

Fmsen Carbon Area, — Genisial laaAuiATiON — At the FInsen 
Institute a room with a floor space of 5 5 by 7 meters and a cefliog 
4 meters high is used for treatment with carb^ arcs Its walls are 
painted dark blue The patient s face Is protected with a paper shade 
and eye goggles are worm The whole body is subjected nude to the 
radiation Two large carbon arc hghts with no shade are suspended 
one and one-fourth meters above the floor The lamps have an amper 
age of 75 and a voltage of 50 to 55 the upper positive carbon being 
31 mm- and the lower negative one 27 mm In diameter Only direct 
current is used Six (0 eight ambulant patients seated in a circular area 
are treated at once under two arc lights The position of the patients 
is changed frequently so as to expose all parts of the body The light 
Is as near to the body as the beat wfll permit, genw^ly about three 
feet The distance between the arcs of the two lamps Is 60 on The 
carbon electrodes are arranged In a vertical line the positive being 
placed above the negative so that the light will radiate downward 
With the direct current a crater Is formed in the positive electrode 
and from this crater the greater part of the effective rays is radiated 
With the alternating current, on the other hand, the cone of U^t Is 
emitted from the upper and the lower carbon-electrode alternately 
and therefore much of the effect of the chemical light Is lost. Accord 
ingly the altcrnatlDg current should not be used without first being 
converted Into direct current by a suitable rectifier No covering 
should be used around the light and the lamps must bum with a dear 
steady light Carbons should not emit soot The large lamps gen 
eratc a greater amount of chemical light than the small lamps, but 
this difference Is neutraliied by the fact that the patients cannot be 
seated as dose to the large as to the smaller lamps because the latter 
give out less beat It Is important that the patient be placed as dose 
to the light of the small lamps as possible because the intensity of 
the light v'ancs Inversely os the square of the distance 

For recumbent patients more seriously fll a system of arc lamps 
of 20 amperes and 55 volts each is used the upper carbon being 
ij ram, the lower 8 mm. In diameter The system is connected either 
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in parallel or in series The lamps are suspended fn a row and the 
paUents recline on either side parallel with the lights, only two 
being accommodated at a time Here the focal distance Is 50 cm 
The rays must fall obliquely on the body If the system is connected 
in senes it is used only in connection with a current of 320 \*olts 
and a serial resistance of 55 volts The apparatus suspended from 
the ceiling has check rods in the perpendicular plane to prevent the 
lamps from having a rotary movement They must bo capable of a 
vertical movement of one meter, so that in the end positions the dis- 
tance of the ll^t arc from the floor is 75 cm , but these measurements 
are subject to alteraUon according to the height of the patients 
couch wluch must be as close to the lamp os possible The distance 
between the hght arcs is 55 cm 

At the beginning exposures are for 15 minutes soon Increasing so 
minutes at every flitting up to two and one half hours every day or 
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Those patients who have open wounds wear no dressings during 
the bght bath. If the wounds secrete rapidly (the light bath often 
induces much exudation), the moisture is absorbed during the bght 
exposures. 

Local Imadiation — Besides the general ll^t bath the Finsen 
local treatment is used for superfinal wounds and fistulas m the same 
way as for lupus The bght from an arc lamp of 50 amperes is con 
centrated through an apparatus with convergent lenses which must 
be made of quart! and not of glass. This local treatment is of great 
importance with superficial soft wounds and fistulas which as ex 
perience at the institute has shown, are m many cases the beginning 
of cutaneous tuberculosis and lupus 

Even if light baths are in many cases used as the sole treatment 
for surgical” tuberculosis the old recogmied conservative surgical 
and orthopedic methods of treatment are by no means discarded. 
Abscesses which wfll not disappear are punctured and injected with 
lodoforra-glycenn Superficial abscesses which do not disappear when 
punctured are indsed the soft parts are scraped out with a sharp 
curette and treated with phenol but the bones are touched onlv with 
great caution unless they baie already been scraped out before the 
piatient comes under treatment. Deep*I^g cold abscesses originating 
from spond>bti3 pelvic osteihs or conds are not incised For these 
only puncture and iodoform injections are used Sterile dressings are 
carefully employed but this is naturally difficult with the ambulant 
patients 

Wounds and fistulas are almost always treated by cauteriiatlon 
every second day with a 33 per cent solution of sDver nitrate apphed 
with sterile pads of cotton wool This cauteniation seems to be valu 
able In tuberculous wounds whether onginating in a bone affection 
or a tuberculous lymphoma 

Bandaging of the diseased Joint b not done, except to aUcMate pain 
and prevent deformities Removnble plaster bandages which can be 
taken off during the light bath, ore preferred In tuberculosis of the 
knee joint bandages are desirable b^use In some cases which were 
treats without them flexion contraction and biter subluxation 
resulted For bandaging the knee arcular plaster of parb b used 

Amanceuent or Room — In each bght -bath room b a control 
board with fuses and switches An ammeter is mounted for each 75 
ampere lamp and a common \oItmeter with a change-over switch 
and adjustable rheostat is part of the equipment For 20-ampere 
lamps a common Nttltmeter with a change-<r\er switch and fixed 
rheostat b mounted 

The front of the board with the operating handles and instruments 
faces the light-bath room whfle the back with the rheostats fuses 
and connections faces another easil> accessible room WTien such an 
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arrangement cannot be had, the control board should be mounted on 
an Iron frame and placed at a distance from the waJl that pcrmlu 
repairs to be carried out on the rear of the board 
AU conductors between the converter (or supply) and tbe lamps 
should have a section area of not less than 35 m, for 75 ampere 
lamps and of 16 nu for ao^mpere lamps 
When arranging a light bath room, toe following directions should 
be observed as far as possible 

The room should be of such sUe as to prevent tbe heat from the 
burning lamps from becoming loo disagreeable A cubfc content of 
90 to loo m is suitable for a room with two 7S-amperc lamps, while 
a cubic content of 75 to 60 m Is sufDdcnt for a room with three 
20-amperc lamps. 

Experience has shown that the floor space of a light both room 
should preferably have the follomng dimensions 

For 2 75 ampere lamp* 5 o by 4,S m 

For 3 20'arapere lamps S S by 3 5 nu 

For 6 20-ampere lamps 5 5 by S 5 ni. 

The height of tbe room should preferably be not less than 4 meters* 

Tbe ventflatfoQ will be most effective If the windows are placed In the 
opposite walls just below the ceiling, and so arrEiiged that they can be 
opened and shut from below Thus unsteady burning of the lamps is 
avoided. It has been proved that almost any other form of \'entflatfon 
wUl exert an unfavorable influence 00 the arcs, owing to the movement 
of the afr immediately surrounding the lamps 

It should be possible to heat tbe rooms prior to the lighting of the 
lamps, but the best from tbe lighted lamps will be more sufficient 
so that it will be necessary to reduce the beat A central heating sys 
t,.m wQI thus be most adequate. 

It 13 advantageous to have a shower hath vdth hot and cold run- 
ning water and a laratory adjacent to the light-bath room 
A detailed description of these arcs Is presented because many light 
Institutes abroad have Installed them according to the adWee of the 
Scandinavian workers. However It has been found by engineers here 
that arcs equally if not more efficient clinically can be constructed 
which do not conform ?rith tbe exaa pnndples of the Danish arcs 


American Ca:^fl Area.— Many carbw arc wurces are available 
in this country They vary greatly In Individual construction 

Tbe total emission of radiation and tbe relative intensity of thrir 
spectral components n^y be altcr^ by varying the voltage and 
amptface, altering the diameter of the ^bons, and ImpregnaUna the 
smtable or ^ hJ^ intensfiT^^™ 

output of total energy which Is dose to of sunlight. Nlckd Iron 
titadura aluminum and tungsten are afl employed for impregnating 
the carbons. 
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Arcs using 45 to 90 amperes can Irradiate as many as 20 patients 
at a time The cost of installation the operating charges of large 
carbon arcs and the care necessary mate them useful chiefly for the 
handlmg of groups of subjects in institutions 

There are some workers vdio have even enclosed their carbon arcs 
with special glasses to filter out the radiation below the lower 
limit of the solar spectrum, and aim to imitate sunlight not only In its 
limits and Intensity but in the relative proportions of the vanous 
regions so as to employ long exposures and obtain similar production 
of pigment 

The greater the amperage in these arcs the more heat is generated 
A lower amperage arc therefore can be operated nearer to the patient 
because of the lessened heat Qose exposures increase the quantity of 
light utilixed As a result lesser amperage arcs such as 39 amperes 
with specially impregnated carbons may prove as efi'ective on dose 
irradiation of sm^e patients as high amperage arcs necessitating 
operation at greater distances and for gener^ employment of groups 

Installation — -Two 6(>-anTpere carbon arc lamps are permanently 
fixed in the emter of the ceiling of a room approximately 18 feet by 
31 feetf 5 inches The arc height is 6 feet 9 inches and the voltage 
across the arc Is 50 volts 60-cyde alternating current. The upper 
carbons are aa mm (Ji inch) m diameter and the lower 13 mm. 
Both are copper coated to carry this amperage These are fed auto- 
matically by a motor through reduction gearing which maintains a 
constant einisslon of light continuously during the course of treat 
ment A sensitive switch solenoid arrangement m the arc circuit 
maintains 60 amperes across the arc at all tiroes. These lamps can 
be used for group irradiation WTiere the patients ha\-e had no previous 
treatment one starts by giving the Irradiation one minute anterior 
and one minute postenor at approximately a sn foot distance gradu 
ally increasing the time to ten or fifteen minutes depending on the 
patient s reaction or toleration (or 

Another lamp of the celling suspension type is such that each of the 
four 60-ampere units mating up the multiple unit Is entirely screened 
with special glass filters These screens filter out practically all 
energy in wa^engths shorter than 2 900 A not present in solar 
radiation 

Each individual 60-ampere unit (240 amperes total) has a defi 
nitely maintained arc amperage of 60 amperes This Is kept up by n 
specially wound motor Tims the intensity of light is constant within 
the dose limits of plus or minus one per cent. At a distance of 5 feet 
6 inches below the center line of the arc and 4 feet out from the center 
line of the umt, the energy distribution between 2 900 and 3 100 A 
is 99 per cent of clinical sunshine At a distance of eight feet from 
the center line of the imit measured in the same borironlal plane the 
energj in this band Is 105 per cent of dinical sunshine. To obtain 
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increased strength of radiation In wavelengths shorter than 3^00 A® 
and down to 3^00 A®, different carbons are used and the special glass 
screens are removed This is an automatic unit, operating for ten 
hours without adjustmenh 

As to raercury-quarti solaria There are various installations, such 
as those equipped with cefling suspensions or vertical stands and those 
with wall lamps and vertical reflectors. The latter ore designed to be 
built in flush in a tfled wall They are equipped with cylmdrKal 
chromium lined reflectors, and Instiled at a height of about four 
feet from the floor The cefling suspension lamps arc eight feet from 
the floor to the lower rim of the reflector the wall type lamps are 
three feet, six Inches from the floor (0 the lower edge of the wall 
recesses 

The aim is to obtab on even intensity of illumination. This Is 
achieved by pladng patients Inside a marVed line that runs along the 
floor around the room. 


Indicationb tok Use. — is not yet possible to express emphatically 
the indications or even the contnOndicatlons for these arcs WTien sun- 
light IS uncertain all these artificial sources are valuable aids and sub- 
sUtutes In using the carbon flame lamps, I aim for the production of a 
faint erythema on sUn areas equal to about one-fourth the surface of 
the body maintaining skin sensiUvencss by IrradlatinR a new area 
every other day If plgrocnuUon forms I dlsconUnue exposurtt until 
sUn sensitiveness returns 

O^er arbfi^ of light are employed by workers partic 

ularly th^ abroad but I have not found them superior to the arcs 
mentioned. 

M the soOTces of >ight, el^gh \^uable aid, for cerUio con 
dlUon, ""“t yet be uodemood to be only adjuvant, and Mie 
reliance for therapy rfiould not be placed in them. Other mean, of 
treatment at one’s dfapoMl abould not be dlKarded 

CouBiKro Ust or Ut-TnavtoLEr and X Ravs 

Although formerly there vni, a diflerence of ophnon a, to it, a 
vantage, or dlMdvantages of the combined n* of nttr..? “ j 
X raya today much of thia doubt 1 , dtepeUed UltravtoIeL 
of how it fa n«d fa not a prophylactic agairot acute or chrmT™'” 
dennatitfa Sequelae auch a, tefangiectaaia are mote llt 2 ^'^,^'?[ 
followed by the combined uk of ultraviolet and x ray than ^ 

alone fa employed. General etqtomire, to ultraviolet, even 
Honed for a long time, do not decreaM Mnaltivene.* to _ ' 
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The age or tliiclness of the horny layer of the skin or the sire of 
tie area treated may afl be factors that affect tie erythema response 
to X rays so that even fonr times the standard erythema dose may be 
appbed wlthoiit provoking more than a moderately mtense visible 
reaction. Visible reactions are poor guides to x ray therapy as they do 
not indicate mtensity or depth of biologic reaction. Variations In out 
pat of different Coolidge tubes may even reach So per cent. An open 
mental error "Df loo per cent may be detected only with difficulty by 
skin effects therefore it Is imwlse to depend on the supposed pro- 
phylactic action of ultraviolet against x ray treatment until irrefat^Ie 
proof is presented. 
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TREATllENT OF SKIN DISEASES UTTH RADIATION 

Georob M ilAcKzE, MDt and Anthony C Cn»0LiAB0 MD 

Introduction 

Radiation of various kinds has been used for the treatment of dis 
eases of the atm for a great many >ear3. Sunlight (hehotherapy) is 
a very old therapeutic agent While It has been replaced to some 
extent by artificially produced radiation it is still used Radiant heat 
is employed occasionally but this together with heat by conduction 
and convection has bem displaced to a large extent In recent years 
by heat by conversion partlcidarly medical diathermy (high frequency 
current) The x rays are the most useful and popular type of radia 
tlon us^ in dermatology Radium also valuable and popular is given 
second place 

Those who read the three chapters in these volumes which deal with 
dermatology (Vols I and II and thb chapter) will appreciate the 
fact that the various physical therapeutic agents are us^ extensively 
in dermatology In fact, the authors are afraid that the reader may 
be led to place too much importance on physical therapy There are 
many phyricians who chtaln a little knowledge of dermatology who 
equip their offices with physical therapy apparatus and who make 
good livelihoods Such conduct Is inloilcal to the future of derma 
tology medicme and humanity Physical therapy is invaluable 
to the dermatologist. Not infrequently the application of some form 
of physical therapjy particularlv the x rays offers the sole means of 
affording relief from suffering but very often the relief is temporary 
unless the cause is asccrtaloed and overcome Those physicians who 
take the pMth of least resistance by depending largely on physical 
therapy are woefully lacking in therapeutic resourcefulness They try 
one pineal therapy agent after another together with various topical 
remedies and when these fall as so often happens they are hopelessly 
perplexed Such physicians guess at the diagnosis they treat diseases 
with physical agents when such agents are contraindicated or when 
comentional dermatological management would produce much better 
results and they report good results in diseases that dear up spon 
taneously In the same Icn^ of time 

Fifty or more years ago all dermatologists were exlemists That is, 
ft was thought that most of the dermatoses were due to external 

f 
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cause that the aUn was largely Independent of the rest of the body 
and that skin diseases required, for the most part, only local treat 
menL It Is now reallied that the skin Is one organ of the bcKli^ 
Intimately related to the whole economy as Is any other organ The 
modem dermatologist is an internist. -iicccss In the management 
of diseases of the skm requires on excellent knowledge of the basic 
medical sciences a broad experience In general medicine and surgery, 
and a thorougb training in the specially of dermatology With such a 
backgrotmd one knows when to be an Internist and when to be an 
extemist that is a qualified dermatologist knows usually when an 
eruption is due to Internal causes external causes, or a combination 
of both Diamoses are made with reasonable accumey, causes are 
ascertained when it is possible to do so and the treatment that Is most 


suitable for the particular case Is Instituted 

X rays and radium are too dangerous to be used therapeutically ei 
cept by those who have received adequate training The other ph^cal 
agents (diathermy refrigeration electrolysis ultraviolet radiation) 
50 often employed in the treatment of skb diseases are not nearly 
so dangerous and may be used by the general physician However, a 
physid^ who desires to use these remedial agents should be wflUng 
to spend time and money for the acquisition of necessary knowledge. 
These compararively safe remedial agents are capable of producing 
very undesirable results when employed carelessly Injudidously or 
tuttklEfuIly or when contraindicated The physician should not obtain 
his Information from the mannfacturer If possible he should take a 
postgraduate course m a medical school When this is impossible, be 
should read rdiable medical works and attend lectures given under 
the auspices of altruistic medical bodies A physician who Is unwflling 
to do at least this much fa not to be trusted with physical therapeutic 
agents not even with ultraviolet radiation So far as concerns the 
treatment of skin diseases the physician who has no knowledge of 
dermatology fa handicapped by inability to establish diagnosis For 
this and other reasons ail sorts of skin conditions are treated with 
ultraviolet radiation when such treatment will accomplish no benefit, 
when it may do harm, or when other remedies would effect a prompt 
cure This kind of critldsm irriUtes the pbyaldan who is not a derma 
tologfat. He should understand bowcN-er that the enUefam fa not for 
the purpose of discouraging his use of physical therapy or to dis- 
courage him from attempting to treat skin conditions In fact, the 
family physician should be encouraged to treat these diseases and the 
Mtlent should be encouraged to consult the family physWan before 
^Ing to a ^ 

the general pbysidan to obtain knowledge and training in the used 
the comparatively safe physcal agenfa an^ knowled^ of the com 
mon skin diseases and not to attempt the treatment of a disease with 

a physical agent when hfa common sense warns him that be should not 

do so 
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This chapter Is for •physicians other than dermatologists In it an 
attempt is made to gise the Indications contraindications technic, 
etc. of radiation for the treatment of skin diseases in a manner that 
will be of practical value Because the practitioner of general raediane 
does not employ i rays and radium, \Try little vrill be devoted to 
apparatus and te chni c But the general physician should know what 
can be accomplished with i rays and radium trcatmenL For this reawn 
the chapter mdudes indications comparisons with other forms of 
treatment dangers and other features about which every physician 
should have some knowledge 

SECTION ONE ROENTGEN RAYS' 

X rays constitute the most valuable single remedy in dermatology 
Eighty or more diseases and conditions are amenable in some degree 
to this agent In the hands of one who Is skilled m their use one who 
Is cautious and capable of good judgment they are safe otherwise 
they are exceedingly dangerous In dermatological practice they are 
used largely as an adjuvant although for some diseases they are the 
only remedy that will cure or give relief while in others they are 
often preferable to other therapeutic methods 

Physics 

As the pbyska of x rays b given In another chapter of these 
volumes It Is advisable to give here Just enough to ser\-e as a preface 
for what follows 

\ rays are osdllaUng particles of energy They obey many of the 
laws of matter and the laws of vibrations. It is customary to speak 
of them as electromagnetic \TbratIoiis or waves The primary beam 
of X rays is heterogeneous that is it is compiosed of waves of various 
waNxIengths The wavelengths are shorter than those of ultraviolet 
radiation and those In ordinary use are longer than filtered gamma 
rays \ rays follow the \*ery short ultraviolet rays In the Invisible 
spectrum Recently x raj's generated by a million volts ba\'e been 
produced These have exceedingly short wavelengths and do not con 
cem us \ rays trai'el at the spe^ of light 
The wavelength of x raj's depends on \*oltage and Ignoring for a 
moment the density of the substance through which the rays piass 
penetrability depends upon the waxTiength The shorter the wave 
length, the greater is the penetration AbMrptlon depends upon wav'e 
length and upon the density and thickness of the material through 
which the radiation must pass also naturollj upon mtensity and time 
of exposure The heterogeneous primary beam e\*en wiih high ixiltage 
contains a great I’ariety of waxxlengths and each wai'elenglh has its 
own rate of absorption but the rate Is less for short than for long 

Conddenbfe nalerUl owd la (hit Section b (aLen from tbe » c nl or nthor'i booL 
T Rty tmd Rsdhm in tk* Ttrnlm »t / Ditfsu of Ikt S^bt, £<1 j iQJt, Lea ud 
Feb lf rr Pblliddpfela. 
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waves Assuming the body to be composed of layers of tissue, each 
layer being of ULe density and thickness, and disregarding the effect 
of scattering and distance absorption will be approximately expo* 
Dcntifll, that IS, the first layer will absorb a ccr^n fraction of the 
primary beam, the second layer will absorb the same fraction of what 
Its proximal surface receives, and this wfU be true for each layer in 
succession But ns mentioned above this rale of absorption dlfieis 
with each wavelength The longer the wavelength, the more the first 
layers absorb and the greater the difference tetween that absorbed 
by the first layer and that by the second layer As biologic and thera 
pcutlc eSects are the result of obsorptbn (loss of primary beam), it 
is customary to employ a primary bram that contains a maximum of 
wavelengths most suitable for the purpose for which they are to be 
used This is accomplished by varying the wllagc and by employing 
a filler The hl^r the volta^, the shorter are the wavelengths. For 
the routine treatment of sUn diseases It Is customary to use from 6o 
to 100 kflovolts for diseases of the deeper parts of the body, from 
about 150 to 300 or more kflovolts Filters are used to absort) the 
longer wavelengths With heavy filtration and very high voltage the 
resulting beam contains only short wavelengths but It is never entirely 
horaogeiieous In dermatological practice It is customary to use un 
filtered radiation for very superficial affections and light filtration 
(one-fourth to three mflJlmeters alamlnum) for thlcb lesions and 
lesions involving the subcutaneous tissue 


Production of X Raya.— \ rays are produced by the passage of a 
high tension (high voltage) current through a spedally constructed 
vacuum tube (x ray tube) 

Modem tubes arc of the bot-catbode type having an almost com 
plcte vacuum. The cathode or negaU\-e pole consista of a spiral fila 
ment of tungsten wire which Is heated by means of a low tension 
current This hot cathode provide* free electrons which b^use of a 
focusing device and the higb-tei^on current travel from cathode to 
anode (tar^) at btmendous vdodtv They are stopped suddenly by 
the target The sudden arrest of a high velocity electron rives rii to 
dectromagneuc vibradons which arc x-ray* The wavelemrths of the 
X rays depend parUy on the suddenness with whkh the electron Is 
stopped but in practical work this factor may be Ignored because It 
u a fiaed factor and depends on the conatniction of the tnbe The 
vefodty of the electrons (cathode sttetun cathode rayil denmds 
entfrefy upon the voltage of the high tension current The 
velodty the shorter are the wavelengths of the 1 rayi It nia^ J^ 
then that wavelength (qnJ.tyi a gov<^ by volUge The' 
of electrons depends tyon tlK nmount of tot in the cathode (Ign^g 
construction of cathode) which In turn Is governed by the 
in the low-tensfon fllament circuit The lar^ the number of ele ^3 
the lower Is the resistance in the high tension cnrrenL Current pC^ 
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more easily and tmless more power is supplied there will be lessened 
electron velocity with decrease of x ray quality and Increase of quan- 
tity It may be said then that quality (wa\^ength) depends upon 
voltage and quantity or intensity depends upon m HU amperage In the 
secondary or hi^ tension current. These factors are governed by 
controlling amperage aixl voltage m the cathode filament ciraut and 
m the primary circuit of the high tension transformer 

The cathode rays being composed of electrons can be likened to the 
beta rays of radium. Their penetrability depends on their veloaty and 
under ordinaiy conditions they cannot penetrate the glass wall of an 
X ray tube With specially constructed tubes and very hi^ voltage it 
IS possible to obtain these rays In abundance Roughly their biologic 
and therapeutic properties are those of beta rays of radimn. However 
thus far ^ey have been used only experimentally m laboratones. 

SzcoNDAiY ScATmm Ckajiactekistic and Cokpubcuiar Rays 
— Secondary Radiation — Secondary radiations are emitted by sub- 
stances traversed by a primary beam of x rays There are three types 
of secondary rays. They are scattered rays characteristic rays and 
corpuscular rays 

Scattered Rays rpay be considered as pnmary x-rays which have 
become deviated X rays are scattered (deviated) m all directions by 
any kind of matter though which they pass llte greater the mass 
encountered the greater is the Bcatterlog Scattered radiation is softer 
than the pnmary beam due to gradud degradation of the energy 
Scattered radiadon has to be taken mto account in figuring out dosage 
because it may amount to as much os 43 per cent of the pnmary 
beam for a lar^ field 

CharactcnsUc Rays WTietr a primary x ray beam (photon) collides 
with an dectron m a K L or M shell of an atom in sudi a wa> that all 
or part of the energy Is given over to the electron characteristic rays 
are produced The shells are quickly filled with other electrons from 
neighboring atoms and energy Is then liberated m the form of radia 
tlons of sharply defined (homogeneous) wavelengths This constitutes 
the cbaractensUc second^ radiation The hardness ol these rays de- 
pends upon the material In which they are produced Thus character 
fade radiations produced in copper are much harder than those pro- 
duced in alummum ai>d In either case they are softer than the original 
X my beam In pracdcal work auxiliary filters of lower atomic weight 
are used to absorb characteristic radinUoDs givTn off by filters of high 
atomic number 

Corpuscvlar Rays These are really emitted electrons from matter 
traver^ by a primary beam of x rays The electrons of high velocity 
are called pnmary photo electrons The electrons of low velocity 
which are more numerous are called recoil electrons All the cor 
puscular rays are easily absorbed by a few centimeters of air They 
are responsible for the lonladon of air 

«7 
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It is probable that the blolo^c and thcmpcuUc eftcc^ of x-rays 
are due to lonliation— breaking down of the atonv--ond It Is 
that most of this lonitation Is due, not to the primary radiation, tart 
to the beta rays caused bv them 

Attempts have been made to use secondary rays tbernpeuucaiiy, oui 
wit^t much success Secondary rays arc produced when the primary 
beam of k rays passes through some metals used as fdters — 
silver etc Such radiation, for the most part lacUng in penetrabuity 
is ab^rbed by the skin and may in|ure it For this reason It is cu^ 
lomary to have the filter some distance from the skin Aluminum Is 
an exception. It seems to cause few If any secondary rays For ito 
reason aluminum is used as a filter by dermatologists Because of Its 
low atomic welj^ht it has to be quite thick. Those who itse extremely 
high voltage usually employ copper or some other heavy metal, such 
metal being lined ^th aluminum which absorbs the scamdary rays 
from the heavy metals. 


Apparatus 


TranifortnerB-— -A detailed description of x ray apparatus is given 
in another part of these volumts. The coDventlonil type of xray 
machine is used In dermatology Briefly thb consists essentially 
o! a atep-op transfonnet to produce the necessary high tension cur 
rent a rectifier to convert the high tension alternating current 
into a pulsating unidlrecdonal current on autotransformer or 
rheostat, usually the foTroer with which to control the primary 
current a voltmeter and ammeter in the primary circuit and two 
rpni tam per emetera in the secondary emroit alao a small step-down 
transformer with controls and meters for current with which to beat 
the cathode filament. The apparatus functions only with alternating 
current If the comroeraal current fa direct it fa converted into alter 
noting current by means of a rotary converter 

Apparatus suitable for dermatolo^cal practice provides a maximum 
of about iJO kllavolts although some dennatologists prefer machines 
that win give 140 kflovolu. The minimum is usually between 40 and 
60 kilovolts 

It fa unusual to use over five mflUamperes of current, but the nupa 
ratus win supply heavy cunent If deiired. The appitatui i» houjedta 
a cabtoet which need not be more than a few feet high, wide and 
deep It is however too heavy to be portable The controls and meters 
are nwtmted on the cabinet If so desired for economy of space, the 
tntnslonner snd vacuum tube recUfier may be mounted on thewaD 
under which may be placed the treatment table. The meters and con 
tmfa mav be roounted on the opposite side of the room behind n 
Cd protecUon^ ««cn. In this way ^ phyjlcto am c^d^ 
current, watch tire patient arri remain behind the saeen, all In a mah 
room. The protection screen Is seven feet high, extends entirely tTae 
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floor and is four feet wide It is covered with heavy lead and contains 
a window of heavy lead glass 

X Ray Tubes. — ^The x ray tube is the standard CooIJdge type 
This 13 housed permanently in a box which is lined with either heavy 
lead glflM lead or lead rubber combination The undersurface of the 
box contains an adjustable opening through which the radiation may 
pnw and into which a filter may be insertrf The box is mounted on a 
tube stand which may be adjusted to almost any conceivable position 
and angle and which in turn, is mounted either on the wall or on the 
treatment table 

Apparatus equipped with thermionic rectifiers do not as a rule 
contain a spark gap because sparks jumping across the gap may punc 
ture the expensive rectifying tubes 

Portable X Ray Apparatus, — The portable type of x ray appa 
ratus manufactured by many concerns eventually may prove adequate 
for routine x ray work In dermatology Such apparatus consists of a 
small transformer autotramformer rectifying tube and small radiator 
type Coolidge tube all boused in a metal tank filled with oil The tank 
contains a thin aluminum VlDdoV through which the rays may pass 
It may be mounted on the wall bv means of an adjustable bracket 
The apparatus is designed for about 50 or 60 kflovoUs and from i to 10 
mllliamperea. Ith low mnilaroperage this apparatus will ran for hours 
without overheating It has beffl used a great deal for diagnostic pur 
poses but has not yet been tested thoroughly for therapeutic work. 

Aerial High-Tension Syatem- — It is customary In dermatological 
practice to use the conventional aenal system of copper tubing for 
the high tension arculL The tubes are coated with chromium or idckel 
which is easy to keep clean Attached to the tubmg ore reels containing 
insulated flexible copper wire condncthig cords that connect the aenal 
system to the terminals of the 1 rav tube Slodem apparatus is con 
structed with an Insulated aerial high tension system so that the equip- 
ment is compIeteI> shockproof 

Biologic Pitvsiolooic and Chxsiical Aspects 

For our purposes a description of the basic biologic features ma> be 
bncf with a little more attention devoted to those biologic aspects that 
appear to have a special bearing upon normaJ and abnormal sUn and 
the treatment of skin diseases 

Chemical Action — \ ravs are able to effect alterations In elemcn 
tary substances and in simple and complex organic compounds The 
chemical action is one of oxidation but the actual physical process Is 
atomic as well os molecubr and Is apparently brought about through 
the process of lonlxatlon Silver bromide is reduced to metallic silver 

W7 
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fohotOftnipUc action), platlnocyanUe ot barium Is 

to the nmorpbous state (dehj^ration) trim 
In color iodotonn in cblorolorm undergoes a color ctange^ 
free iodine Is liberated These and other chemical changes ba«^n 
In the past (or estrmating x ray Int^ty (p^^ 
graphic radiometers dosimeters that depended on a change In color 
if pastilles coated with piatlnocyamde of barium, etc.) 

Biologic Action,— A number of investigators have sborra that 
I rays possess the picperty of moditying the productlm and acrion of 
TOxymraomd ferments contained in individual cells The findings of 
various workers are not in accord but the opinion seems to pt*™ 
that very sm^ doses accelerate and large doses Inhibit the production 
and action of these substances In the laboratory It is possible to kin 
microscopic organisms m culture especially with beta rays of nmiura 
Inasmuch as beta rays (corpuscular secondary rays) are produ^ in 
the tissue durbig the passage of x rays and gamma rays it was thought 
that the “bacteriadri" action of x rays might prove oi value them 
peutlcaHy This bactericidal action has been used with some success 
cOTtnerdally, but therapeutically it appears to be of little, if any 
importance. 


Eunavoinc Celis,— X rays exert a protound influence on many 
deveiopmg lorms of animal and plant llie (embtycmic action) Eaten 
jive work has been done on the ova and brvae of flsh, birds, insects 
end mammals The result depends upon the dose and the stage of 
devdopment. Broadly a cell uadergning division or about to do so is 
very easily modified Bunng the rest state a comparatively large dose 
Is required A minute dose accelerates, while large doses retard or in 
hlidt cell division Accderatlon b temporary and as wiH be seen later, 
it b 'the retarding or inhibiting effect that b oi importance therapeu 
tically It has been known for many years that inunature cdb cells in 
an active stage of dfvblon and phjTiloiogically active cefls are mote 
‘radiosensitive than are celb that are comparaUvely physiologically 
Inactive or ceUs that have acquired their fixed adult morphologic and 
obysioiagic characterbtics For these reasons i rays will sterillxe both 
male and iemale abortions cm be effected in the early stage oi preg- 
nimcv the sweat giands and halt foliides are mote readily influenced 
Unm are other portions of the skin and so on. 


Biouxnc Expcanstion or ErrEcr or X Rats — Numerons at 
fmiDts have been made to eipinin the ptoomena subsequent to frradi 
ad^f normnl and pathologic tissue The microscope shows many of 
fhe^logio phenomena (c>-^ogy l tat tje n^hobglc pfeture fafls 
S^ialn the iundammtal chm^ The physioio^c chembt ha. dem 
i^ted Important alteradiM md the pbydebt has 

us that most of these changes are atomlc-a ptooa. „( 
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tion Tn ntnri nn and biologic effect run paralleL What takes place in 
the cell how, and why? A number of hypotheses have been advanced 
In answer to these questions The lecithin hypothesis chromatin hy 
pothesis eniymatk hypothesis and the point heat hypothesis have 
never been rccei\*ed with faNTir The effects of the roentgen rays on 
living cells and tissues may be summariicd somewhat as foIlowB 
(taken mostly from an artide by Loeb) 

Intrinsic sources of radiation are produced within the body — sec 
ondary rays and scattered rays 

Degree of sensitiveness of hving matter to radiation Actively divid 
ing cells young cells and physiologically active cells are more sensitive 
than ore resting cells mature cells and cells that are comparatively 
Inactive physiologically 

The radiation affects cytoplasm and nucleus 

Action of the radiation Is directly proportional to intensity 

Graded effects of the radiation on growth are not peculiar to the 
action of X rays or alpha beta and gamma rays but ore similar 
to the effect of heat on cells 

A latent period separates the time of application of the rays and the 
appearance of manifest consequences ITie duration of this period 
varies mveraely with the intensity of the radiation It may be absent 
when the dose is very great 

Effects of various kinds of reyi do not differ in a way corresponding 
with their physical differences 

CtmiCAL EmcT or Roektoen Rays on Akiual Okganb 
AND Tissues 

Inasmuch as this phase of the subject Is given at length In other 
chapters It will suffice here to emphasite features that are especially 
important in dermatology 

Ovaries and Testes. — The ovaries and testes are very susceptible 
to X rays The ovaries are fairly well protected by distance and thick 
abdominal tissue therefore they are unlikely to be injured with the 
amount of x rays that is given customarily for the treatment of skin 
diseases In certain affections however which may receive inter 
mlttent treatment over a period of years especially with filtered rays 
It is wise to protect the oWies The testes are covered with compare 
lively thin tissue and unless well protected are likely to be injured 

Hematopoietic System. — The effect of x rays on the hematopoietic 
system is marked jMirtJcularly the lymphocytes and lymphoid tissue 
This fact as has b<^ remarked by several authors but especially by 
DesJardins is of great importance biologically and therapeuticallj All 
lymphoid tissue is very sensitive to x rays being in susceptibility next 
to the ovaries and testes therefore diseases such as the lymphoblas- 
tomas >deld well to Irradiation. 
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Endothelitl CellB. — The endothelial cells arc no more sensIUv'e to 
radiation than arc the epithelial cells of the cpidenms, but they arc 
injured by brge doses. Injuries to the cutaneous blood vessels and 
supporting structures lead to telangiectasia and other permanent se- 
quelae 

Action of X Rays on Pathologic Tissue 

To some extent ire have already discussed the cytologic, biocbcmkal, 
physical and bactcriolog^c action of x rays It now remains to apply 
this knowledge, hypothetically and speculatively, In an attempt to ex 
plain the action of the rays on sUn diseases The principal facts to keep 
in mind are that undifferentiated Immature Wolopcally and phyriolog 
ically active cells, and cells m the stage of division, arc most readily 
Influenced that every type of cell has a specific sensitiveness, some 
being comparatlvdy resistant while others arc compamtlvcly scittltlve, 
but that all have some degree of sensitiveness, also, that the lympho- 
cyte is especially sensitive. 


SrimulatioQ, — In the past considerable attention has been given 
to the so-called stimulating action ol x rays and it has been thought by 
many that stimulation was the cause of bencBl In many alw 

that stimulation when contraindicated would nike a disease worse and 
•would even cause cancer WWle it is true that It Is possible to stimu 
late (in the sense of acceleration) animal and plant life with very 
minute doses of x ravs it ts doubtful if stimulation plays a role In any 
therapeutic rault, good bad or Indifferent Clinicians sp^ of the 
atimulatlng action on disease and of stimulating treatment This belief 
has taken bold because It is easily visuahied. because of accdcratlcm 
of cells In the laboratory, and because of the beneficial action of small 
amounts of radiation on affections such as eczema psoriasis and 
particularly mycosis fmgoidea. 'Hicse diseases however arc assodated 
with considerable cellular activity— acanUiosJs Infiltration— features 
which one might czpect to be increased by stimulation but which are 
Inhibited by sraaU doses on account of the susceptibmty of biolockallv 
active cells Furthermore these affections and, in fact most nf the 
cutaneous diseases that yield readily to 

with considerable congestion or hyperemia. This means on increased 
local iron content which when acted on by x rays, emits teemviarv 
radiations in larger amounts than would otherwise occur 
dpal infiltrating cefl In these affections Is the lymphocyte anH^i 
tout 15 « 5us«publ. (hat Bmall W ^ 
action ^ 

The stimulatiDg effect of roentgeolzation has been blamed fnr rw«r 

results in cancer The consensus of expert opinion U that 

are due not to sUmulation but to Incomplete InhlblaorMnSi 
varioua way»-taultv^nic reaUteol type of att etc, u hafLi 
claimed that Btimulatfag do«s of i-my^ have enured cpttheltaT^ 
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lupus vulgans and lupus erythematosus With the exception of cancer 
as a result of chronic radiodcrmatrtis cancer in lupus erythematosus 
and lupus vulgans is no nxire frequent todaj than before the advent 
of the I ray m other words, epithelioma when occurring m these dis- 
eases may be the result of the disease the result of chronic radio- 
dermatltis or both In this connection it has been stated repeatedly 
that the stimulating action of small doses of x rays causes cancer 
There is do scientific evidence to substantiate such a statement There 
is plenty of evidence to support the opposite contention namely that 
because of excessive inhibition tissue is mjured beyond repair (chronic 
radlodermatitis) which condition is placed among the so-called pre- 
cancerous dermatoses 

Hypertrichosis following x ray treatment of acne vulgans has been 
noted the growth of hair being due it was thought, to the stimulating 
effect of the rays on the hair foDIcle and hair bulb Those who believe 
In this possibility will admit undoubtedly that hypertrichosis does 
not follow X ray treatment of other diseases that require the same tech 
me Furthermore superfloous hair b often seen subsequent to acne 
vulgarb which has not received x ray treatment and which may be 
due to long-continued hyperemia of the follicJes caused by the disease 
or topical treatment or there may be an endoenne dysfunction In 
any event there is no corroborated evidence to prove that x rays are 
capable of increasing the growth of hair After depflatlon in tinea 
tonsurans it happens occasionally that the hair b greater in amount 
than before the treatment the reverse is also true It has been averred 
by such able roentgenologbts as Bordet HolxknechL, and KienbSck 
that MTiflll and even large doses of x rays are beneficial in cases of 
alopecia of vanous types The authors faavT not been able to confirm 
these observations Occasionally acne vulgaris when under fractional 
nay treatment, will get worse during the first few weeks and psonasb 
eczema lichen planus and other affections may get worse instead of 
better but this may be a biochemical reaction unrated to stimulation 
The Arndt Schulz law (stimulation) b no longer considered on Im 
pjortant factor The consensus of opinion at the present writing seems 
to be that inhibition b the important factor 

Accumulation — The effect of repeated doses is cumubtive and ac 
cumulation results in inhibition The degree of accumulation depends 
upon the sbe of the dose and the length of the Inlervab between treat 
ments Klngcry has placed the question on saentific grounds His work 
assumes a h>pothetic decompiosltlon product in the tissues as a result 
of irradiation By n large series of titration experiments he found that 
thb hypothetic substance obeys a well known law of biology and 
cbembtry — the law of mass reactions After a so-called saturation dose 
the rate of redaction of tbe irradiation effect (hypothetic substance) 
follows a defimte law The velocity of reduction varies directly with 
tbe degree of coocentratiom Tbe greater the concentration the higher 
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Is Uie velocity of loss. As concentration dcCTcasM, the 
becomes less in direct raUo When concentrntioD has been 
to one-half the velocity of loss has been reduced to one-balf, etc 
After fl so-called concentration or saturation dose (suDCiyuwna dw), 
half value is reached in three and a half days, while the eff^ 
entirely lost for three wceLs In order to maintain saturation, H o 
necessary to administer one-half saturation dose every thw ^ 

days or one-quarter saturation dose about c\'cry one and ^ 

This so-called saturation method has been slightly modified and uw 
by Pfahlcr and others especially for the treatment of 
technic of Coutard Involves the application of a portion of the wboie 
dose at a time until a certain tissue reictlon Is obtained Bccai«^ 
the danger of permanent injury to Important parts, It Is used only by 
those who are exceptionally expert 

PARASITIC DI5BASXS 

The occasional quick response to roenlgenUatioD of bacterial aff^ 
tions such as sycosis vulgaris, acne vulgaris and acne varioliformis 
has suggested the possibility of a direct or Indirect effect on the causa 
tive micrCKirganlsins, As mentiooed above, it is probable that In prac- 
tical work ti^re is no direct effect on mlcro-orgnnUms either by the 
primary beam of x rays or by the secondary rays There may however, 
be an Indirect effect trough the ability of radiation to modify the soH 
This modificaUon may be caused by the destruction of lymphocytes 
and consequent production of antibodies (DesJardins' theory) plonc 
or combined with other Inhibiting effects As is well knerwn, the lym- 
phocyte is an important immunologic factor At one time It was thought 
thnt resistance to cancer parasitic diseases and other affections migbf 
he inaeased by irradiating the spleen and other organs with very 
pmnTi doses of X rays thus Increasing the number of available lympho- 
cytes. In practical work tho has failed It was assumed that the local 
destruction of large numbers of lyinphocytes might prove injurious a 
theory that has failed to receive clinical corroboration, DesJardins has 
advanced the interesting and plausible theory that an Important func 
tlon of the X rays In certain diseases b the local destruction of lympho- 
cytes with consequent liberation of immune bodies or antibodies Most 
of the bacterial diseases that are readfiy amenable to x-rays are fol 
Hollar in type and a possible explanaUon lor thdr efficacy may be 
the fact that the cutaneous appendages particularly the balr follicles 
gre extremely susceptible to irradioUon. Most of these diseases (bolb, 
gene vulgaris acne varloHfonnb) are not only foUIcular but they 
-re caused by the staphylococcus and are associated ^ ^ dense 
lymphocytic InfiltraUon hlany of the st^tocoede offecUons, wbfle 
M pg folUculnr have less lymph^c InfiUraUon and, as a role 
tSv are more stubborn than are the stapbylococdc affecUons There 
^ of course exceptions Eryilpda- or Instance, teems to yield 
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wen to properly appbed z rays Cutaneous tuberculosis yields very 
slowly and recunences are common The cutaneous lesions of 
syphilis and leprosy may improve under roentgenlxation but not to 
a useful degree The common wart and the plantar wart un 
doubtedly of virus etiology often undergo mvolution as a result 
of a single erythema dose. Conversely the fiat iuvenile wart and 
other warts also of vmis etiology are recalcitrant Parasitic 
ecsema is often more stubborn than other forms of eczema. It is well 
known that incomplete epilatjon will often suffice to cure tinea ton 
surans This might be accepted as mdicatlng a parasltiddal action, but 
a more reasonable interpretation Is that the affected hairs depilate more 
readily than do the healthy hairs This same phenomenon is noted 
whenever the scalp is congested (as In psoriasis eczema, etc.) In 
creased blood supply probably through increased Iron content causes 
more secondary rays Conversely skin that is poorly supplied with 
blood is less sensitive To conclude this particular phase of the sub- 
.ject It suffices to say that there is no experimental proof and very little 
dImeal evidence In support of the situation theory as apiplied to 
nucro-orgaiusms It is possible that In some instances irradiation by In 
hlbltion might increase resistance against Invading organisms through 
some biochemical alteration or it may destroy an abnormal reactive 
factor Instead of the etlologlc factor and the host in the meantime 
develops local and perhaps general reastance. 

Inhibirioa. — In the light of present knowledge the therapeutic ac 
tion of X rays can be best explained by an Inhibitory action in karyo- 
kuiesis on young cells and cells that are physiologically very active 
and on lymphocytes and lymphoid tissue Most of the cutaneous al 
fections that are amenable to x rays regardless of the cause are as 
soaated with hyperemia mulUplicatioD of tissue elements, over 
activity of epithdlal cells or dense lymphocytic infiltration, or a com 
bmation of some or all of these factors WTifle the action of x rays 
on piatbologic tissue Is undoubtedly complex the Inhibitory theory 
seems to be the most satisfactory explanation for this action 

Action on Skin Diseases. — It seems worth while to apply this 
knowledge of the biologic action of x rays to a few of the well known 
dermatoses. 


CONGENITAL ANOUALTE* 

The devtited types of vascular nevus (strawberry mark) yield to 
X rays and gamma rays and particularly to beta rays EvTn the cav 
ernous angioma wifi yield usually to safe therapeutic dosage It may 
seem paradoxical but the port wine mark Is exceedingly stubborn. 
The ty-pes that respond well begin after birth and continue to increase 
in size for weeks and months There is a numerical Increase of the 
blood vessels which are dilated abnormally cellular and continue 
to develop by budding processes — In other words a new growth 
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to which the cells arc embrj'oolc In type UTicn Irradiated It is prob- 
able that mitosis Is arrested new vessels cease to form and finafly the 
poorly differentiated cells composing the vessels fall to be replaced 
and are absorbed, Tbe troublesome port ndne mark Is fully develc^ 
at birth the cells ore mature well-dlffeTentiatcd and not very acti\’e. 
It can perhaps, be Ukened to telangiectasia To cause an oblitcratiDg 
endarteritis in telangiectasia spider nevus, and port wtoc mark re 
quires an amount of treatment that usually causes severe and pertiii 
nent Injury to normal tissue 

In the hyperkeratotic group of congenital anomalfes—ichtbyosls, 
verrucous nevus keratoderma palmaris etc, — there is a cong^tal 
anomaly which interferes with the process of normal kcratinixation 
The result Is a markedly thickened homy layer which exfollal« after 
irradiation It is possible that the temporary improvement is due to 
mitotic retardation to the basal cell layer As soon as Inhibition ceases 
the abnormal keralmhatlon continues. 


niSEASEB Dtrc TO LOCAL CAUSES 


Of the many comrrvm dermatoses due to local causes with the cx 
ceptlon of certain types of eciema and certain parasitic affections two 
only are treated with x rays— corns and warts— pathologic hyper 
trophies These leslcnaa are characterised by acanthosis and partic 
ularly hjycrkerato^ I^ewraahly tbe Increased activity Is in the lower 
part of tlw rete and in the t^-ceU Uyer Irradiation prevents further 
cell muldpUcadcm ar^ the horny Uyer eafoliales If to the meantime, 
the local cause has been removed there ttOI be no further develop- 
roent. 


ECZEMA AKD OTHER l^JrLAJaiATIONS 

eciKna, 1( tl« ratokto occur, bctocc 

traitiwot i5 not particularly cfBcadou, 

traUon and MpedaUy acanthosis have b<ao cst^sW 

usuaHy vary c(5cclivc presumably by curbing 

very young cefls In many inaammaOons 

dermal response ts exaggerated It fa this overgrowth fh.. 

vents or destroys The local lesions of eciema, 

and many other inflammatrons ate more or less self lbnltM^^™“*’ 
resent a reaction to an Irritant and when the irritant fa rXli'*'? ^ 
OTuaUy disappear tpomaneously Irradiation whOe promrST'” ' 
lion Of individual talons does not seem to Influenee the^ttS , ^ 

or tbe disease Unfortunately lUs fa true of many ot 



Action on Pathologic Tissue 

Eczema and psoriasis occasionally become dermatitis exfoliativa a 
condition Iihely to offer considerably more resistance than do Its pred 
ecessors even when the morphology Is much the same The reason for 
the resistance Is possibly beause of a more virulent virus or increased 
susceptibility to the virus the resulting cutanetxis reaction having a 
vltahty that overbalances the inhibitory Influence of therapeutic doses 
Similar reasoning may bold for diseases which usually are favorably m 
fluenced but which occasionally fail to respond to irradiation On many 
occasions the senior author has been asked to explain why hchen 
planus of the skin yields so readfly to x rays while that of the buccal 
mucosa does not The possible explanation is that Iitben papules of the 
acute type will respond favorably as a rule to small doses regardless 
of situation. The lichen planus lesions of the mouth that are likely to 
attract attention and receive treatment are of the chronic type and 
correspond to annular and hypertrophic lichen of the skin which are 
much more stubborn than Is ordinary hchen planus In addition, it is 
possible that environment plays a part. Mucous membrane lesions of 
many diseases may be more stubborn than similar lesions of the skin 
ej7>edally those that so often involve the cutaneous appendages be 
cause of the absence of these appendages in the mucous membranes. 

It not mfreqaently happens that a persons first few attacks of ec 
zema psoriasis or lichen planus will disappear promptly under the 
influence of the z rays while later attacks may ^ irresponsive The 
same phenomenon is observed in cases of mycosis fungoides leukemia 
cutis Hodgkin s disease cancer and though rarely m other affections 
Increased virulence of virus or increased susceptibilJly to virus may be 
factors here but it is also advisable to consider the possibility of ac 
quired resistance to x-rays 

When treating generalized dermatoses especially affections that are 
very ‘radiosensitive such as mycosb fungoides particularly if large 
surfaces are exposed to fairly large amounts of radiation a febrile re- 
action IS likely to develop together with a more or less generalized toxic 
rash. This Is probably due to absorption of rapicflj Involuting lesions 
with consequent protein reactions A simflar result is seen in some 
cases of tinea tonsurans 

ORANULOUAS 

The bacterial dermatoses have been mentioned already Sycosis due 
to fungi is cured with an epDating dose of x rays the same as is tinea 
tonsurans the fungi being removed with the hair Staphylogenlc sycosis 
will respond to a few mild treatments occasionallj but often It is nee 
essary to cause temporary and evTD permanent alopeaa The pathology 
of acne vulgaris consists of a prdlminary inflammation of the distal 
third of the hair follicle and of the seboceous duct and gland This 
results In hyperplasia and exfoliation of the glandular and follicular 
epithelium Inhibiting cell division and sebaceous secretion and de- 
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stniction of the heavy lymphocytic infiltrate with liberation of protec 
tive substances are the probable functions of x rays in this disease. 

Many of the bacterial dermatoses are classified patholo^cally » 
granulomas — diseases such ns tuberculosis leprosy, syphilis rhinwcle- 
roma and certain fungus affections (blastomycosis and actinomycosis) 
For our convenience may be platid here also certain noalarterfil 
granulomas such as mycosis iungoides leukemia cutis, and panulona 
annulare The last Is thought by many to belong to the t^rcuIosB 
group Mycosis fungoides and the entire lymphoid group of dfseaso 
(lymphoblastomas) respond quickly, as a rule although only lempo- 
ranly to x ray treatment. This fa due as already mentioned to the 
eitreme “radlosensltivcness of alt lymphoid tissue The lesions of 
granuloma annulare vnll usually undergo complete involution as i 
result of a single erythema dose The nonbacterial granulomas are the 
most susceptible members of this group The fungus diseases esn be 
accorded second place as both actinomycosis and olaslomycosfa yieki 
rather promptly as a rtile to coroparallvely ndld doses 
Lesions of syphOfa and leprosy will yield to some extent The nwie 
benign types of cutaneous tuberculosfa-saicold and erythema Indurs 
'' ““ParaUrely inacUve atrophic type 
of upus yid^ ^th deeply embedded apple Jelly nodules faparticu 
larly gelding. The comparatively ecUve h>T»rtrophlc lupus W ul- 
cerated lupus are iMre and the viiV acUve mllfaty lupta is 

pcepUon M^philfa it wfU be^«i 
arlivfly and duration The 

^idly developing granulomas-actinomycosfa blastomycosis graau- 

lupus-tavolme more quickly undVfara&t 

than do those of slow evolatioa limu« j ^ 

fa significant that the most 

roost resfatanq namely atrophic lupus 

to support tte theor/ oltoUbltilrSulSi' 

something to do with radiosenslllveness TIu- nl ^ 

yaws) are not very sensWve nor 

the Infiltrating cells are for the most part tarrl.? ■'Pr'^ in wU'* 
tissue cells The most su5cepUblegiSS,JS^^^ r^rted conn^w 
Infiltration contains a large number of lymphocyua 


DISEASES or THE APPENDAOES 

AD the appendsges with the acepUon of th^ r,e.n 
the hair follides are markedly Influenced bv espedaBy 

parative immunity of the nails may be dii« ^ 
coroparaUve lusceptibQity of the hair fomdea is SI ^ Th® 

rapid cell division and the large number of caused by the 

at or near the bulb The actiem on the coQ tnd seL^~ present 

fumably a retardation of physiologic actlvStv Stands Is prre- 

terlal i^ections of the hair foOldes cannot be cnrMiLI'^®*^ 

by roeotgenijratlon 
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Action on Pathologic Tissue 

without a deflttvniiru This is always so in tinea tonsurans and favus and 
very frequently in sycosis \nilgaris folliciilitis decalvans etc. In such 
Instances irradiation acts as a depflatory the mlcroHDrganisms being 
removed with the hair 

pauiUTus 

It IS stated repeatedly in the literature that x rays will relieve pain 
This Is true when the pain is due to the pressure of painful lesions 
that have undergone Involution as a result of treatment OccasionaJlv 
I rays will relieve pain that is due to nerve inflammation — neuralgia. 
In tins connection x rays will arrest Itching that is secondary to some 
dermatosis and also It Is very beneficial for local essential pruritus — 
pruntus without arty discernible cause Certainly the result is not 
always psycholo^c. If It may be assunied that essential pruntus is due 
to inflammation of the collagen or sensory fibrils of the nerve it is 
conceivable that the radiation acts by inhibiting ceD prohferation 

NEW OaOWTHS 

There is an enormous difference In tbe susceptibility of various new 
growths to irradiation The pure basal-cell epithelioma is very suscep- 
tible as are also young keloids Squamous-cell epitbelioma Is much less 
susceptible Cutaneous fibroma myoma and neuroma hardly respond at 
aH benign epithelial new growths — syringoEna, tricho-eplthelioma 
etc. — are very stubborn The same differences are noted in the sar 
coma group Benign endotheliomas (moles) yield hardly at all Tbe 
giant-cell sarcoma Is susceptible more so than either the spindle-ceH or 
the round-cell variety These differences in susceptibllily seem to be 
partly one of cytology and morphology The benign epitbellomas are 
quiescent lesions probably nevTrfd m character The cells are mature and 
differentiated and are not undergoing rapid division The basal-cell epi 
thehoma when of pure type is composed of cells derived from the 
stratum germinativum which show no tendency to produce keratohya 
lin In other words they are immature and unspeoalixed the type of 
cell that one might expect to see easily mfluenced by x ray-s Prickle- 
cell or squamous-cell epithelioma is composed of cells that are 
undergoing fairly rapid division but the are less embry'onic in 
type and presumably for this reason are more resistant Also the lyun- 
phocytic infiltration is much more marked in basal-cell epithelioma 
than in prickle-cell epltbelroma a fact that may be of some importance 
Soft fibromas (rapid proliferation of young connective tissue cells) 
will yield to irradiation while hard fibromas which consist of mature 
differentiated fibrous tissue, arc highly resistant The difference in 
xusceptibility between keloid and hard fibroma may be due to tbe fact 
that the former is comparatively rapid in its evolution 

W71 
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Acquired Resistance 

I^ons of mycrais fungoidcs which arc at first CKCcdinsly HS- 
ceptible to % rays finally cease to respond. This is true of the enllre 
ymphoblasloma poup of diseases The same pbenotnenon b ohsersTd 
cpltohomas. Occasionally, loo, psoriasb, eatma, and 
other ^ections wfll behave in the same manner It seems that in cer 
•'ave received long-continued treatment, the cells 
develop a r^Umce that b apparently transmitted to future cell gea- 
wiTnt™” ‘'.“"‘J'™ “f acquired rcsbtnnce (x ray fastness) b in 
especially when treaUng psonash, 
eoema mycosb fungoides and basal-ccll illhellomas 

Idiosvncras\ 

means a nalura] or an Inherent tend 
x^v, T^s^nr 't vigorously to minute doses ot 

^r-I^e^del «>>“* ‘'“'•ency ot sH 

that ^ he disciiSct 1^ and variations in scnsIUw 

Sd " 1 variations due to errors of technic 

b probably common but « 

to be beyond lie margui ^ ""f ^denUy grot 

A severe grade ot true Idiosyncrwy work In expert ba^ 

difficult to detect mild gradeaofSJt,^ 

idiosyncrasy irora mild hypersensi^^”^ ^ separate true nM 
an attempt to do so MarS« and F 1 W ^ 1“' '^'>wn causes to 

five per ceot of aaselected material approllma^ 

syncrasy The senior author and lu, showed mild idio- 

twenty years appUed an epnatine 

cases of tinea tonsurans without . °vcr s,ooo 

alopeda. Such observations refute th« f iMtauce of pennanfint 
idiosyncrasy are fairly common, ementa that severe grades of 

Factors Camsing Variation fa 

the skin of various persems and even ^ known that 

react differently under changed condltfan* Th Individual wil! 

now be discussed separately various factors will 

AcfE. — The skin of any given part of an 
less sensitive tlmn that of an infant. There h “'bviduai b markedly 
ence between adults adolescenu and children differ 

Sex.— The sUn of females, as a nde, b sliihim „ 
fhas of males. y more 


•Positive tfMn 



Idiosyncrasy TSS»i*in] 

Tzxtuile — A thin fine skin is more susceptible than is a thick 
coarse skin 

Circulation — A skm that is pale or anemic react less readily 
than one that possesses a good drculation The most sensitive skin m 
this respect is one that Is bypercmlc or congested 

Color. — Blonds are usually more susceptible to x rays than are 
brunettes The Negro skin is the most resistant. All this however per 
tains to X ray erythema Dark pigment more easily than do light 
skins 

Location — ^Topographically there is a very pronounced variation 
m susceptibOity In so for as concerns a visible reaction the least sen 
siti\e p^ of the body seems to be the scalp The face Is probably the 
most sensitive part. The extensor surfaces are more resistant than are 
the flexor surfaces The flexures are very sensitive. There are important 
exceptions to these rules The thin skin on the extensor surfaces of 
the articulations reacts more readily than does that of the immediate 
vicinity The palms and soles on account of the thick homy layer 
are less sensitise than such flexures as the anterior neck and the axillae 
The mucous membranes appear to be more sensitive than the skin. 

Irritantb — Vigorous imtants such as Iodine chrysarobin, sulphur 
mercury tar salicylic add etc, especially when us^ as strong olnt 
ments markedly increase the snscepUbfllty of skin to x rays 

Subsequent Irradiation — Skin that has been irradiated but not 
visibly mjured does not appear to acquire a susceptibility to further 
Irradiation provided that accumulation is avoided If the skin has been 
Injured as manifested by a reaction or by sequelae it is likely to be 
more readily affected by subsequent irradiation 

Diseases — Certain diseases and conditions of the cutaneous en 
^ elope — eoema psoriasis etc — seem to make the skm more respon 
sive to irradiatioo probably because of mcreased blood supply 
Lesions covered by a \cry thick homy layer tolerate comparatively 
large doses because of the filtration (warts for instance) Certain 
org^c and constitutional diseases especially those affecting the 
vasomotor system or the sympathetic nervous system such as hyper 
thyroldism, may modify cutaneous toleration 

Size of Area, — A split pea-sued area of skin will tolerate 5e%Tni] 
times the dose that may be applied to a large area with safety The 
difference in toleration between an area one inch square and on area 
four inches square is approximately 85 per cent Beyond four square 
inches there is no difference The phenomenon Is due to the scattered 
raj's 
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Fluctuation of Cutaneous Toleration — ^\^ariations Jn cuUne 
OU3 toleration to x rays may occur in the same person at dmer^ 
times Such fluctuations ’^hen not due to technical errors arc 
by variations in the general health vasomotor system nervous tnd 
endocrine systems etc, 

Simimary — i Variations In cutaneous susceptibility to x 
to known causes are of dally occurrence. These variations may be wdl 
marked They cannot be regarded as examples of Idiosyncrasy 

2 Slig^it variations in susceptibUUy of unknown and undiscoverame 
causes are not uncommon Some of tuesc variations are probably Idio- 
syncratic but this win not be known definitely until te^ic is sdes- 
Ufically exact 

3 The existence of true idiosyncrasy of severe type is admitted bat 
It IS rarely encountered. 

4 Indiridual peculiarities rdatlve to pigmentation defluvium 
telangiectasia, atrophy etc. are common and can be regarded as 
able examples of idiosyncrasy 


RADIOOEiaiAIlTlS 

When the skin or mucous membrane has been Irradiated with x rays 
or radium beyond the toleration point, an inflammatory reacU<a re- 
sults When provoked by radium the reaction is termed radium derma 
litis If cficctcd by the xrays it Is called radlodematitls xray 
dermatitis roentgen dermatitis x ray reaction x ray burn ’ etc. 
The term radkdermatitis may well include the reactions both of x-ray* 
and the radioactive elements A reaction may result from a sin^e 
intensive dose or it may be the cumulative result of several or many 
fraciional applications 

Latent Period----After an erythema dose the first clinical manifes- 
tation of a reaction is seen usually about the end of the first week 
The length of this period depends upero the tlze of the dose—shortcr 
with a heavy dose and longer with a smaller 


Electric or Tranaicnt Erythanav-Occasloaaily one encounters 
an erythematous rcactlM an W or two after Intenilve roentgenha 
Uon espedally when t^ irradiated area Is surrounded with lead fofl 
that is not grounded byper^ endures for a day or two and 
disappears without leaving sequelae If the treatment happens to in 
dude the paroUd glands they nwjy be^ swollen and a UtUe palnfuL 


These early temporary and harmless reactions 


occasion considerable alarm ^use oC Use knowledge ra^ 

lencUoM of Uw third degree vi^ soon after irradlaUoa PfahlCT 
believes that they are caused by an electrostatic discharge 
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True X Ray Reactions of Skin. — ray reactions may be divided 
Into tTTO types — acute and chronic. The acute type is subdivided mto 
three degrees — namely first, second and third degrees 

FiasT Deobze. — The first-degree reaction consists of simple cutane 
ous erythema or hyperemia. This nia> vary from a hardly perceptible 
flush to one that is intensely red and associated with slight chnlcal 
edema The reaction becomes manifest as a rule in from $ to 7 days 
and reaches maximum development in from 10 to 14 days after which 
the bright red color changes gradually to dull red then to a brownish 
red and disappears usually in the third or fourth week. Pigmentation 



Fia t — The p»tch above the dbow nprcmils a 1.T17 rtactkm (cry 

tbmta) Tbe patch below tbe dbow b a mild vrond-defne nactloo coubtiiix f 
aytbeiiia and edema. 


may remain for several weeks or months If the affected area In\*olve3 
a hairy part, dcpilatlon is apt to occur during the third week Tbe 
alopecia may be temporary or pennanenL The subjective symptoms 
consist of a sense of liMt, 

Second Degree — There is no sharp hne of demarcation between 
reactions of the first and second degrees It is generally understood 
that If a reaction progresses beyond hyperemia and alight edema it is 
of the second degree A second-degree reaction Is recognized by marked 
edema vcsiculatlon erosion or superficial ulceration. The erythema 
of second-degree reactions is likely to de>’eIop two or three days earlier 
than that of the first degree In a few days the color is scarlet it then 
becomes purplish red (hvid) after which there may be ^•eslculalJon 
erosion exudation etc. The exudation often dries into crusts Tbe sub- 
JectuT sensation Is a burning pain which ma> be severe Second-degree 
reactions heal spontaneously in from six weeks to three ninths de- 
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pending upon the intenaity of injury and the extent of surface involved 
Hair In the irradiated area falls out in three weeks and the resulting 
alopeaa Is permanent The regeneration of epidermis Is complete and 
if the connective tissue, basal-ccll layer, and blood vessels have not 
been badly damaged and sequelae do not develop, the final result is 
clinically normal skin. 

Thud Beoree, — ^T here Is no Une of demarcation between reactions 
of the second and third degrees It may be said that If the ulceration 
or necrosis involves the true skin the reaction Is one of the third 
degree. The first evidence of reaction (erj^ema) is likely to be seen 
within 24 or 48 hours, and in a few days it bc»mes of the livid or 
bluish-red type In two or three weeks the congestion and edema of 



Fhj. j-A third-dc^ X ny metkm i/tn ol it, hu •cpmtri. 


the deep tissues become Intense even to the extent of h^^rA in, 

«55 to epidermis exfoliates lenvlng « denVdrf 

things may ^ -ubcWaiS?^ 

may undergo ulcernUon or the afleded parts may fomT^^ 

necrosed mass with crusted surface— dry gangrene In 

stance the necro^ surrounded by Intense inflai^Hon iSj 

remain apparenUy stnUonary for weeks or mooths^^^Ti^ ,7?^ 

conNTrted into a slough which b finafiy thrown off tbT^^Jit ^ ^ 

deep ulcer In either instance after a period of con*idcrS^\ * 

activity assuming that to injury b beyond 

repair to ulcer de\ clops disUncUve characteristics The 
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gins and the deep-seated floor produce a punched-ont appearance. The 
absence of granulation tissue and the subsidence of reactive mflamma 
Pon create a dry glistening floor In other words there is an exceed 
ingly indolent ulcer Small comparatively superficial ulcers may begin 
to granulate In a month or two healing being completed In a few 
months The larger and deeper ulcers usually remain indolent for 
many months even years. 

The acatiix following healing of a third degree ulcer may be of 
excellent cosmetic quality EventuaDy however the scar is Ul^ly to 
be the site of undesirable disfiguring and even dangerous sequelae 

The chief subjective symptom of a third-degree reaction is excrud 
ating pain 



Fm, 3 — Tckojicctub, itrophy ptnoralatlon. depijnnnUlloii, tderuh, and kenloMt. 
Ttu lo-ciDcd **x nr ilin or diro^ ndlodmuaUts In tbe cats of Ibe rn thm b 
> pricile-ctn epithcUomt 

Sequelae. — \ ray sequelae may be the result of acute reactions 
or tb^ or at least most of them ma> develop without an antecedent 
acute reaction due to long-continued treatment with very small doses. 
Some of them are disfiguring while others are dangerous Tbe sequelae 
are commonly spoken of as chronic radlodermatiUs In the v'emacular 
this Is called ‘x ray skin ” 

Telakciectasia (Visible Dilated Cutaneous Capillaries) — 
Telangiectasia Is more common after second and third-degree reac 
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tlons than alter a reachon of the lirat degree. However It should be 
emphaaiaed that marked telangiectasia may follow a single very mild 
first-degree reaction When subsequent to third-degree and severe sec 
ond-degree reactions, the telangiectasia Is likely to assume the radiating 
type Telangiectasia may develop within a few weeks or a few months 
subsequent to the advent of the reaction but as a rule it makes its 
appearance between the first and the third year Occasionally Its ap- 
pearance may be delayed many 3^car5 As a rule It Is permanent, but it 
may eventually Improve or completely disappear W^lle It Is not cer 
tain, there Is reason for believing that telangiectasia never appears 
without at least one previous very mild reaction 


Ateophy — Cutaneous atrophy is an exceedingly frequent sequel 
to acute reactions also it occurs frequently without antecedent reac 
tion. The atrophy may be of several different clinical types It may 
cause a slightly depressed area. Wrinkling is the most common maul 
festation This may be so slight as to be almost Imperceptible excepting 
when involving the face p^cularly near the mouth, and even here 
it may be noticed only when the muscles are used in acts such os 
smiling we^g raasticaUOT, talking etc When of a more marked 
degree the wrinkling may be conspicuous even when the part Is In 
repose. M Umo ume atrophy U minlfeted by parchment like skin, 
senfle skin scleroderma or Udebound skin, etc Atrophy may appear 
in a lew jwks or montha hot It la more likely to dev^op in a 
or two subsequent to Irradiation It la permanent and incuroble. 


ProitEOTAiioN-’^ngOT pigmentation U common after reac 
tions of all ^ 2™,.'^“’”“' '^'dloni As a rule It disappears 

in a lew months although alter severe reactions it may be pernSt. 

I Irradiated with euffident 

latensty to eSed a 6rst-degree reaction defluvium will uiuallv occur 

m the tldrd wtek. Complete and permanent aJoDeda 

ol the second mid third degree as S 

a mad reaction but U may not do ro n u 

appUcatlon^sm^dos« at prtyerly •pacedtote^ai^ 

manent alopecia without the advent ol erythema. 

occurs, the hair win begin to grow again iXS^ 

depending upon the dose administered It alopecia is 

^d^I six months, it wlU be permanent ““ 


Sweat Giands — The coil giand* may rcEenemte rrs»w,esi-A i_ 
a first-degree reaction l^t there Is UkeJy to be a 
in the secretory funcUcm A second-degree reacUarSni 
reduce the activlv of ^e “d they are totany^„J^'i'?J 

thlrtWegree reactions. The sudoriferous lunctloo may be 
even permanently arrested by repeated eiposures without kT” ““ 
panying reaction " ‘ccom- 
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Sebaceous Gi-ands — A single first-degree reaction may permanently 
impair the function of sebaceous ^^ands although this is not the rule 
Repeated erythematous reactions or a simple reaction of second degree 
win markedly reduce sebaceous activity as evidenced by a dry skin. 
Third-degree reactions completely destroy the sebaceous glands As with 
hair follicles and coil ^aii^ the sebaceous glands can be reduced or 
even dcstrojrd by repeated mfld Irradiation without visible reaction. 
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Keratoses Late Ulceration Cancer — Keratoses are common 
after third-degree reactions are fairly frequent subsequent to second 
degree reactions and occur quite often following first-degree reactions 
and long-continued treatment without acute reactions The lesions occur 
in skin that usually is atrophic and often telangiectatic. X ray Lera 
toses may consist clinically of nothing but a small firmly adherent 
scale or they may form a warty excrescence The lesions may de\Tlop 
within a few months after the healing of a severe reaction but as a rule 
it is several years before they make their appearance These keratoses 
ore not epitheliomas but inasmuch os many of them eventually become 
cancerous they must be regarded as potentially dangerous 

Ulcers may dev^elop months or years after the healing of a severe 
reaction or in skin that has been subjected to long-continued treat 
ment with or without repeated mild reactions Many such ulcers are 
the result of traumatism of devitalUcd tissue Such ulcers may heal 
m 
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spontaneously or they may persist, resist treatment, and eventually 
become malignant 

Cancer usually of the metastatic type develops secondary to kcra 
toses or to ulceration Epithelioma has been known to occur within 
a year after a third-degree reaction but as a rule this unfortunate 
developroent does not take place lor several or man> years Cancers 
occurring in x-ray skin, bemuse of the sclerotic ttoue arc opt to 
develop slowly and metastasis is usually delayed 


Chrontc RADiooEJotATiTis — To somc clinicians this term signifies 
an indolent ulcer resulting from on acute reaction of the third degree. 
Others employ it to irxiicate the so-called x ray skin, a skin that shows 
one or all of the sequelae already enumerated and which may be the 
result of ajprevious acute reaction or which may develop insldiousl> 
as a result of repeated Irradlatfon o\-er a long period of time It is 
obvious that chronic radiodermatiUs may be atrophic hypertrophic, 
or ulcerative, X ray skin bears a striking resemblance to xcrodenns 
pigmentosum saflerrB’ or farmers skin, and senile sUn 


Tnatment— Ate a dose of i rays suJGdtnt to cause a visible 
rracuon te been applied, there Is no way to prevent the reaction 
Also nothing worth whOe can be done to lessen tie degree of reaction 
to siorten-its course or to prevent sequelae 


FntsT Dac^— ^t-degree reactions are treated vrith soothing 
lotjons em^ions ^ creams-calamine lotion, Cnrron oH line oaide 
ointment boradc ointment, cold cream etc 


and exudadon Wet compressesof weU-dnSed O-roT 

limewater watery extract of witch haiel Carmn mi. 

comfort. Soothing ointments may be used when tb» ( n 

ttthen pain is severe 5 or ro ni WS 

lactate or butyrin may be add«i to whatever 

ointment or cream Is being used loUon oh, emulsion 


Tinao Dtcaii — The most diSicnlt nroblem 1 ., .c 
severe extensive reactions ol the third degree Is m ' 

the intolerable excruciating constant pS that h 
Patienta will srdcotne any new local nppUcaUon onlv m 
a few hours One remedy after another wtll 


in 


luenia WUI wevome any inrw local application onlv It — V — , 
... a few hours One remedy ate another wilt be 
sources of the pharmacopeia and of the physidan7r'"'‘7‘’'' ‘ 
- Jrtimately by that Ume the pain wiU begin m ieS« nxhauste 
• ■ ' - used at the time or the phyxidan 


Fortunately by Wai w.mi. puu, wm ^ 

that is being used at the time or the phyxidan wWr^lSl ' 
rtceh-e the credit. Psvchologic inBuence can be usid^?^ ^ " 
tact patience and constant encouragement are essenti^ TV df 
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of bedclothes thick pads and bandages Is not well borne and should 
be avoided- The rem^es already enumerated are the ones most used 
but they may have very little effect during the stage o{ gangrene or 
sloughing It is usually necessary to administer sedatives and h^notlcs 
during the first few months After separation of the slough pain can 
often be controlled with local appbcations Indolent ulcers are appar 
ently benefited at times by stimulation with ultraviolet radiation 
high frequency electndty and the various dyes such as scarlet red 
gentian ^olet, etc- 

The best treatment for third-degree reactions Is exdsion or when 
this is impossible plastic surgery If properly done if the entire 
affected area fs removed in regard to both depth and drcumference, 
pam ceases at once and grafts and flaps take well This saves months 
of agony adctitional nxmths of mcoovciuence and most Impjortant of 
all it precludes the subsequent development of sequelae. If possible 
when dealing with large areas It Is preferable to select a plaspc 
surgeon who has bad experience with cases of this kind The fresh leaf 
of Aloe vera has been found useful by several dermatologists and ra 
diologists for the treatment of ulcerations caused by roentgen raj-s 
The gelatinous substance found between the outer hard coverings is 
held in contact with the ulcer by means of bandages A fresh appUca 
tion Is put on every eight hours The beneficial eSect is said to be due 
to vitamin effect ^osterol In aquaphor or lanolin in 6 to is per cent 
strength is also beneficial according to some Cod liver oil ointment has 
been used successfully for the treatment of x ray ulcerations 

SEQUELAt. — Pigmentation and freckles disappear spontaneously 
Tbefr disappearance may be hastened perhaps by the frequent appU 
cation of desquamating lotions — lotio alba lotions and almond emul 
slons containing two grains of corrosive sublimate to the ounce Per 
haps the best treatment for areas of permanent depigmentation Is the 
daily application of walnut juice stain This will at least camouflage 
the contfltion for which very litUe that is worth while can be dene. 

Telangiectasia can be destroyed In various ways — electrolysis ultra 
violet radiation (see later In this chapter) and solid carbon dioxide 
(see MacKee and Clpollaro VoL I) Solid carbon dioxide must be 
used very conservatively because the tissue Is devitalized and even 
short applications maj cause deep ulceration and disfiguring scars 
The first appbcatlon should be not more than one or two seconds with 
firm pressure Blistering doses of ultraviolet radiation with a water 
cooled lamp are efficacious but they ore likely to emphasize the 
alroph> and dcpigmentatlon that ore usually present The treatment of 
X raj telangiectasia Is not highly satisfactory 

There is no conscrvatlvT treatment of any vTilue for atrophy dry 
skin and permanent alopecia Keratoses il superfiaal can be sue 
cessfully destrojed with electrodesfccation (Volume I) or with un 
filtered beta ra>*s of radium (see Volume II) Ulcers that refuse to 



62 Elbow Joint 

cotiraged After three to four days the splint may be removed by the 
surgeon and very slight gentle active exercise allowed for a few 
moments This should be repealed dally but the splint Is rcappUed 
after each session and kept on for approximately three weeks By that 
time the Tange of motion of the active exerdse has considerably in- 
creased Heat, massage the whirlpool bath and exercises by special 
apparatus are added at the end of three weeks and kept up until prac 
ticaDy full }omt motion has been obtained Success in this arthroplasty 
as in all others depends upon the surgeon’s Ingenuity In working out 
methods for starting early heat massage onu exerdse and in dall> 
Increasing the dosage and upon his persisting in the same until func 
tion Is obtained (see Fig 15 ) 



fossa 


PERIARTlCrUI-AB BONY ODSTBDCTIONS 
Extension ankylosis is often due to bony denmlt. i ^ 


accompanlfd with Inrgubr bony growUn fnbT^'T ^ 

nrthrortety may be necessary RotaUon of the for^L, 

due to a fmctme^lsfocation of the head 

must be remor-ed surgimUj as already indicated 

synostosis may des-elop between Uvr upper end of th.^ ^T^dlS 
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which must likevdse be carefully dissected out and a fasdal graft 
placed between the remaining fragments of the two bones to prevent 
recurrence- Physical therapy is indicated at once m all these cases- 

PEElAKnCULAR CONTRACT UkES 

There are cases which have such marked soft tissue contractures 
about the joint that function cannot be restored by physical therapy 
methods alone These are the cases m which we are so often tempted 
to do a bnscment jorci The usual form of deformity is stiff elbow in 
flexion position- ^Tien the biceps tendon and the bmchlalis anticus 
have become so contracted that they wiD not yield to physical therapy 
procedures operative treatment is indicated- The incision is made over 
the anterolateral aspiect of the elbow along the biceps tendon The 
biceps and brachiahs anticus muscles are exposed and the dissection 
Is carried downward until the anterior aspect of the capsule and the 
tendons of these muscles are exposed The biceps tendon is severed 
obliquely and the brachialis anticus is dissected from its attachment 
to coracoid process The capsule may have to be cut transversely 
before extension of the forearm is obtained Following this operation 
a posterior splint may be applied or better a Thomas arm splint with 
forearm traction Tte latter allows early massage and the traction 
can be released twice daily for gentle active exercise which should 
start the day following the operation The range of motion must be 
increased rapidly but the extension must be mafntamed for three 
weeks or more to prevent recurrence of the contractures 


ruUL ELBOW 

Flail elbow when It follows injury or an arthroplasty must be pro- 
tected by a hinged splint of converted Into an ankylosis b> an artkrod 
cHj operation Physical therapy Is Indicated here to maintam good 
muscle tone (Fig i6) 

Position of Function — When arthrodesis Is performed or when 
ankylosis of the elbow is inevitable an effort should be made to have 
the forearm m 45 of flexion and very slightly pronated 


Hand and Wrist 

WMe our intcrot In this chapter la chiefly related to trauma of the 
iolnta vet It Is impossible to consider these separately when It comes to 
the hand and wrist. So many Injnnes here involve more than one lolnt 
and to addition nerves tendons fascia and skin that an article ^ 
tog with restoration of fiin^on must consider aH these possibilftlea 

more disastrous to the ma 

Jority of people than any other disabling joint condition Every 
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in the wrist or hand should be viewed by the surgeon as a potential 
crippling condition So many hidden Injuries may be present and 
easily overlooked in the presence of n very apparent major Injury that 
the greatest acumen la necessary to discover and repair ea«ih injury 
before irreparable damage has been done 

Loss of function In the hand and wrist may be due directly to the 
trauma or indirectly to mUmanagcnicnt during the period of treatment 
The latter can very easily be a matter of wrong judgment fn plan- 
ning the proper surgical treatment 
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(а) due to the above swelling or to prolonged or too tight 
splintage or plaster cast and sometimes due to severe crushing injuries 
of the forearm or arm 

(3) Fracture-dislocations espedally In the metacarpophalangeal 
joints or in the carpal bones, as a fracture or dislocation or combina 
lion of both m the semilunar bone 

(4) Severed tendons especially if accompanied with a joint mjury 

(5) Severed nerves especially if accorop^ed with severed tendons 
and joint injury 

(б) Extensive scar formation such as the scars which follow elec 
trical and other bums 

(7) CoHes fractures which very frequently result In deformity 
(There Is one type of Colles fracture that Invariably gives a de- 
formity hut all other types should ^vc full restoration of function 
after healing Deformity wQl result If there is severe crushmg and 
comminution of the lower end of the radius with much shortening 
This shortening is difficult and at times Impossible to overcome it 
results in a ch^ge in the normal arc of the joint and is usually ac 
companied with marked caruTage Injury (Speed) The altered level 
of the radial styloid process invariably gives deformity and the in 
Jured cartilage frequently results In a certain amoont of arthritis 
which IS often proliferative ) 

(8) Severed tendons high up In the forearm, which will cause a loss 
of function in the hand ^Likewise excessive scar formation in the 
forearm may restrict tendon action with resulting deformity In the 
hand ) 

(9) Severed nerves anywhere in the forearm arm or In the bra 
chi^ plexus nerves caught In callous or scar formation and cord 
tumors. 

Prevention of Loss of Function. — ^Tbe multiplicity of Injuries 
which may follow severe hand trauma reqtulrcs common sense and 
good surgical judgment If all the conUngendca are to be met The 
question of prevention of loss of function tnual at all times be the 
first consideration 


Prevention or Tenosynovitis Contractures Thickeninc op 
Aponeurosis — It is Impossible to keep the hand or fingers immobi 
lized for any great length of time without a certain amount of fibrosis 
occurring In the soft tissues espedaDy in the tendon sheaths and about 
the joint capsules resulting in a tenosynovitis contractures of the cap- 
sule and thickening of the aponeurosis all oi which may permanently 
restrict flexion or extension movements In the fingers or may require 
weeks and months of physical therapy Ueatment to overcome. F.Ttpr, 
sive prolonged swellings of the hand can att in exactly the vime tTav 
as mechanical prolonged immobilization therefore one must relierw 
(M! swoDen condlUtm aj rapidly m possible An lce-p»ct appUed to 
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the swollen hand b sometimes sulfident, but If there has been bemoc 
rhage under the fascia, this method Is too slow Large, hot fomenU 
tlons are likewise often sufhdenfc but these hot fomentations must not 
be persisted in until the hand Is water-logged and edematous The 
elevation of the hand, alternating hot and cold packs, the whirlpool 
bath, hot soapsuds soaks, large packs of equal parts of alcohol and 
glycerin or saturated solution of magnesium sidphatc, all may be 
tried and found useful The surgeon should begin to worry about the 
persistent extensive swelling In the hand if it is not subsiding after 
48 hr It may become necessary to make multiple small Incisions and 
evacuate the hematoma although this is to be avoided If at all po^ 
slblt, as Infection is liable to foOow the procedure. A solid swelling 
Is more dangerous than an edematous swelling. The latter seldom needs 
incisions while from the former large blood clots are often evacuated 
through incisions. 


PREvramoN OF IscHEioA, — Ischcmla should be feared by every 
surg^ who applies a cast to the forearm wrist or band If the hand 
^ cyanouc, or blanched or even arc cold 

If tl* condlUon pmfau for a few hours, the out should be cut 
either anteriorly m posteriori/ and spread so as to relieve the pressure. 
No one should apply a cast or even double splints to the forearm and 
alow so dro or four days without the personal obMrva 

^ ^ earier for Ischemia and its subsequent 
conto^ons to develop than many phyridans reallie. Many Smic 
contracdous are never overcome, leaving the paUent crippled for life 

Paev^^ or CotmAcnma Fouowoto Iwraraorts -Many 

Se to hatmet the '^Uent 

fomentations should not be continued too 

changed sevetal times a day and ae™S dZm ^ ^ 

instructed to fl« and cstend his fingers ahdlS'n!^ a? tf 

flex and extend the wrist joint, and^UwX 

developing The supervision ol these movements^ skJTi a 

the nnrse who usually changes the 

visit the surgeon should inspect the hand and^^, 

patient understands and is cariying out his lnst1mS^' >ore that the 

large fomentations appUed to the hand and'Si^?*^ I 

;Xdrop develops. I have seen 

weeks to overcome this faulty poJdoo of ^^?b^teied tot 

of exercising the elbow and shoulder Joint. andeSLjhl importance 
the arm at a right^mgle abduction positii duri^^?^ 3 ^ keeping 
of large, hot fomentations has altead^ leen menUi^iS' 
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Treatment-— Early Movemxnis —Early and daaly movetoent* of 
the wnst thumb and finger Joints are the prime osential in treating 
the majority of Injuries of the hand Seldom are casts indicated in a 
CoUei fracture or in carpal metacarpal or phalangeal fractures If 
a cast IS us^ it should be changed to a splmt within a very few davs 
Seldom should any spUnt be left on In this locality for longer than a 
week without removing it for massage and gentle active mobon daflv 
or at the longest every other day Even m nerve injuries where rest 
15 important the cock up splint or the posterior flexion splint If the 
latter has been necessary in order to overcome the shortening in the 
ulnar or medial dctvc defect, should be removed after a week, for 
massage of the forearm hand, and fingers and very slight, but some 
active motion of the joints and very sli^t passive movement of those 
joints which have lost their power of roovement Casts and sphnts for 
in Junes in the mctacarpals carpals or forearm should never extend 
down over the fingers These should be left free for movement and 
movement should be Insisted upon Even in plastic operations where 
the hand and arm most often be encased In a cast to bold them In 
apposition to the nose or face or when the band has been buned under 
a pedicellate abdomit^l lap or In a sUn flap on the buttock the 
patient should be iostruaed in shrugging the muscles even though be 
cannot move the fingers 

Adequate Incisions — Faulty mdUioos for the drainage of hand 
infections account lor manv permanent disaWbtles These Indsiona 
should never be made directly over a tendon Lateral indsions along 
the fingers will dram any tendon sheath infectiom Through-and 
through lateral drainage Is not always indicated and should be avoided 
whenever possible No surgeon should incise a hand without first 
famlUarldng himself with uD the lasaal spaces as clearly outlined 
by KanaveL Smaii inadequate openings and failure to discover deep- 
seated abscesses will often result In slou^iing tendons and Irreparable 
loss. 


Position or Function — In many severe iniurfes of the hand a 
certam amount of loss of function is inevitable Viewed from the 
standpoint of reconstructive surgery such a hand should be placed 
from the outset in the position of greatest function Fingers should 
not be aUowed to stifien m a completely extended position Many a 
man has had an extended stiff finger amiJUtated because it was In his 
way when trying to work with the remaining fingers Attention to 
this principle of the fuiKtlonal position of the fingers wD] save months 
of tedious physical therapy made necessary by failure to correct a 
preventable condition The position of function implies that the wrist 
is slightly hyperflcxctl The palm is concave and the fingers are in the 
f^ti^ of grasping a tumbler Uows) nr a bafl It, this oosition 
the thumb is abducted and the bah of the thumb can usiS^ be 
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brou^t Into contact vdth the Angers We are all familiar with the 
stiff fingers which are somewhat hyperextended In the two phalangeal 
joints Flexion at the metacarpophalangeal joint may be present, Irat 
the hyperextended stiff fingers are responsible for the total dlsat^ty 
If they had been treated during convalescence in a position of sect 
flexion this flexion position at the metacarpophalangeal joints would 
then have meant 50 per cent or more of function 


Opebative PKOCEDUREa — Opemtlvc procedures on tbe hand and 
fingers for the purpose of restoring function hkcwlsc require great 
surgical judgment One must make sure that the joints are mo^lc 
and can function before subjecting a patient to b^utlful tendon op- 
erations, The tendon operation may be perfect but If bony ankylosis 
or soft tissue contractures make It impossible for the joints to move, 
nothing will be gained. Thick, deforming scars may be dissected from 
the palm or the tendons may be freed from scars, and yet fnnctloii 
may not be restored because of faulty condition of the j^ts Again 
one type of operation on the hand may require very early and very 
active move m e n ts If success is to follow, whereas another operation 
performed at the same time, for example upon a nerve may require 
rest therefore It is foolish to perform both of these operatioiB at 
the same time. The hand and fingers must be put In the best possible 
condition to make the proposed operative procedure a success This 
usually implies several weeks of very active physical therapy treatment 
preceding the operation 

I recenUy operated upon a stiff phalangeal joint of the thumb 
The stiffness was due to a partial dislocation with a smaU fractured 
fragment vrtuch interfered with Joint moveraenL When I first saw It, 
I advised operatira 'the patient postponed operation for five months 
and then reports to the hospital to have It performed Upon examin- 
ing the thumb, I fomd marked atrophy of the musdes both of the 
thumb a^ln the ^enar space Electrical tests showed Innervation 
present The condition was largely due to atrophy from disuse, Tbe 
patient was f«^^t of and was accompanied by Ms wife, Tbe 
two WOT s^ to ^ falter for physical therapy preliminary to tbe 
operation 'Three teratmente ^ given and during these treatments 
the wife ww cOTfuUy^trurfcd relative to mass^e and redevelop- 

on this trmtroniL Whm they returned at the end of three weeks tre 
had a thumb wot^y of operative effort The operaUon waa a success 
due to the fact that tte patlmt had sufficient muscle power and had 
been sufficiently trained so that he ctatld carry on 

ments 

As a rule old disabling condUlons of the hanH t t. * 

by^ of h^parafta tath, 

.„,r«rge and ^ve and aclNe terete for several mdSdS 
to tbe proposed operation. Often one will nre sufficient 
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by these methods to jusafy postponing the operation and several 
h^ds on which I have contemplated operations have recovered solely 
by these methods 

WTien an operation for restoration of function is contemplated on 
the hand or f^gers, the stnctest asepsis must be maintained and the 
least possible traumatiring of tissues must be done if the operation 
IS to be successful Infection will destroy tendon and nerve repairs 
and plastic operations upon the hand m the majority of cases Every 
effort therefore must be made to avoid fnfection The more bloodless 
the operative field the less trauma will be done The tourmquet there- 
fore Is essential Many of these operations are long and t^kius and 
an ischemia may develop from too prolonged use of the tourniquet 
For this reason the inflated bag of a blood pressure apparatus over 
the biceps Is the best form of tourniquet to use. Occasionally the bag 
can be deflated restoring arculation in the forearm and hand and 
after a few moments It can again be inflated Rough handhng of the 
tissues too severe retraction especially by rake retractors and dry 
sponging all predispose to adhesions with subsequent contractions and 
failure of operation 

COLLK TUCTXJJtZ 

CoUes fracture is the commonest Injury Involving the wrist JomL 
Every such fraaure should be reduced early under dther loc^ or 
general anesthesia. The purpose of reduction is to secure the roost per 
fea alignment of the fragments. Impaction may occur and may render 
reduction most difficult. Frecfuently there is serious derangement of 
the wnst joint arc. The perfect correction of all these conditions can 
seldom be attained without an anesthetic. As soon as possible after re- 
daction is made an x ray film should be obtained, and if almost perfect 
realignment of the fragments and correction of the Joint axis have 
not been obtained an Immediate second or third attempt should be 
made. If a general anesthetic has been given the patient should not 
be allowed to awaken until one Is sure that the reaction has been 
completed This, of course, is one of the greatest advantages of local 
anesthesia. 

In many CoDes fractures there Is very httle displacement and 
practically Uttle manipulation is necessary In these a simple postenor 
splint coming down to but not including the fingers is all that is 
necessary After one is sure of his reduction m the more senous 
CoUes fractures, a postenor molded plaster splint ngnig is usuaDy 
all that Is necessary In fact, a CoUes fracture once perfectly reduced 
seldom flies out of position 

Movements of the fingers the first two or three days are usually 
painful, but the Importance of movement must be stressed and after 
one or two days assisted active moUon should always be started in 
the fingers 
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In even the most serious Colics' fractures the posterior splint can 
be removed on the third day The forearm should be carefully laid 
upon B flat, even surface, and heat In the form of hot pacta and infra 
light or an electnc baker can be administered for a few moments, 
followed by careful gentle massage from the fingers up to the elbow 
To be of the greatest benefit this massage should be rhythmicri and 
always in the same direetJon. It shou d be In the line of the venous 
flow In the absence of the apparatus for application of heal alcohol, 
camphorated of! or warm soapsuds may 1 m used with the massage 
After the splint Is reappUed and before the bandage is put on the 
forearm is turned over and its flexor surfatM Is massaged usually with 
alcohoL At the same time the fingers are exerdseri 
On the fourth or fifth day when the above treatment is admbu 
istered the patient fs instructed to move his rrrfst joint to a slight 
degree It Is interesting how much movement some of these patients 
can stand. I have never seen the fragments of the fracture displaced 
by active movemenL Forceful passive movement, of course fa defi 
nitely contraindicated Every day and at the lenst every other day 
after this tta beat massage and exercise treatment should be admin 
istered and Inacased fn dosage Seldom is the splint necessary beyond 
two w«^ It CM replaced by a firm bandage or wrisUet If the 
paUent is fearful of lavfog it tree too soon Often during the third 
week I haw the patient go without his spbnt during the day and 
apply it at night. 

In a number of these Cotto fractures there are still sweiUng 

and IMtaUon of mo^ at the end of three weeks These cases are 
r*£^ for ^re artye p^ical therapy consisting of prtflonged 
baking Immersing of hand and wrist in n hot paraL ^ 

by 30 min of massage, and 
by assisted active ^ esarcises Certain appar^rmTy be 

used to tnndng of T^k attached 

to a small wbeel the carrying o( weights the- twJrlino nf Tn/if»n 
dub. and occnpr^onal terapy for exSipIeX a 

several times a day The more acUve 
can be started as a rule after the fourth week and 
fn untfi full funedon ts restored. Loss of function ^ 

fractnre* 1, traceable to loss of lntere« ^ 

after the splints are removed ™ Part of the surgeon 

In old mnlunlted Colles fractures (and the rarU-, .t , . , 

diagnosed the better the prospect of functional ^ 

and realignment of the fragraenu approiimatlna 
coodiUons fa definitely todicaled. As a rule these 
broken up by the use of a Thomas wrench, '^proc^,?” ** 

general anesthesia. Often a week of very thorough ni5^?„ roqidrra 
SXrapy is fndicsted before attempting 
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of fragments Following the procedure physical therapy should be 
administered ns described above the more acUve movements being 
delayed possibly a week or two longer than In the case of the recent 
fracture (Fig t7) 
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In even the most serious Colies fractures the posterior splint can 
be removed on the third day The forearm should be carefully laid 
upon a fiat even surface and beat in the form of hot packs and Infra 
light or an electric baker can be administered for a few moroect*, 
follow^ by careful gentle massage from the fingers up to the elbow 
To be of the greatest benefit this massage should be rhythmical and 
always In the same direction. It sbomd be in the line of the venous 
flow In the absence of the apparatus for application of beat, alcohol, 
camphorated ofl or warm soapsuds may be used with the massage. 
After the spUnt is reapplied and before the bandage is put on the 
forearm is turned over and its flexor surfaw is massaged usually with 
alcohok At the same time the fingers are cxerdsed 
On the fourth or fifth day when the above treatment Is adnim 


Istered the paPent is instructed to move his wrist joint to a sli^ 
degree It is interesting how much movement some of these patients 
can stand. I have never seen the fragments of the fracture displaced 
by active movement. Forceful passive movement of course, is defi 
nitely contraindicated. Every day and at the least every other day 
after this the heat, massage and exercise treatment shcmld be admin 
istered and Incrcssed In dosage Seldom is the splint necessary beyond 
two weeks It can be replaced by a firm baoda^ or wristlet if the 
patient Is fearful of having it free too soon. Often during the third 
week I have the patient go without his splint during the day and 
apply It at night 

In a certain number of these Cones fractures there are still swdUng 
and hmitation of motion at the end of three weeks These cases are 
referred for more active physical therapy consisting of prolonged 
baking immersing of the hand and wrist in a hot paraffin bath, 
immersion in a whirlpool bath, followed by 30 min of massage and 
by assisted active and active exercises Certain apparatus may be 
used to devdop exerdse for example the Inrrdng of a crank attached 
to a small wheel the carrying of wei^ts the twirling of Indian 
clubs and occupational therapy for example the use of a hammer 
ftcvcral times a day Tlw more actiw movements here described 
can be started as a nde^er fourth week and should be persisted 
in irotfl fun fuDcdOT is re^ored ^ of fuuctJoa in too manr^lea^ 
fractures is traceable to of fauicst on the part of the surgeon 
after the splints arc removed. ® 

In old malu^led tractnra (and tho earlier the malnnion h 

disgnoiri fmctJW restoraUon) refracture 

and J,?*^**. •ppnndnratlng normi amtomic 

condiUoDS l5 deMtdy indited. Aa a rule the« malunlrms can be 
broken op by tie use of a Tbomas wrentdi. The nrocedu^r^r,^ 
general anestha^ Ofte^ week ot ve^ thorough preUmlnary physi 
Si therapy is Indicated before attempting refractore and r^g^S 
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Radiocarpal and Carpal Injuries 

Dislocations of the individual carpal bones are not commoru 
When dislocation occurs It usually involves the semilunar bone Im 
mediate reduction If possible is indicated but if complete reduction 
Is Impcttsible It is far better to make an indslon and remove this bone. 

Failure to recogniie this dislocation or attempts at reduction ivith 
mcomplete success account for a certain nmnbtt of cases of wrist 
Jomt loss of function ^\Tien seen late It is best to remove this semi 
lunar bone followed by traction and early active movement. Even 
before the wound is healed massage and exercise as outlined under 
CoUes fracture are Indicated 

Whenever traction is used In any |oint condition^ especially the 
wrist Joint, it should be frequently released to allow as^ted active 
and active mo\eroent. 

Complete dislocation of the wrist is comparatively uncommon. 
Complete dislocation of this jomt is always accompanied by extensive 
injury to the capsule the Ug^enta and possibly to the tendons 

When seen early manlpulatloo under anesthesia is usually success- 
ful Old dlslocatuMS will require traction and the overcoming of con 
tractures by beat and heavy massage for a number of days before 
attempting the reduction 

Following reduction the same pbyrical therapy maneuvers as out 
lined for CoUes fracture are invested Accompanying injuries of 
course must be repaired to insure function 

Sprains of the wrist joint frequently follow falls on the extended 
bend backfire of a motor when attempting to crank it sudden jerks 
or twists when attempting to jump onto a moving street car etc. A 
sprained wnst should always be i rayed to role out the posslbflity 
of fractures 

A true spram of the wnst joint often accompanied by sprains in 
the metacarpophalangeal thumb joint and by tenosynovitis yield more 
readily to early actl\e physical therapy treatment than they do to 
splints casts and disuse 

The early use of diathermy foUowed by immersion in a hot whirl 
pool bath and by massage (gentle at first and increasing in force as 
the days go on) will usually result In the cure of a sprained wnst 
within two to three weeks Between treatments the patients are often 
more comfortable If a wristband or tight sfrapping is used 

Strains of the wrist joint and tenosynovitis of either the 
flexor or extensor tendons m the bwer forearm are not at all uncom- 
mon These arc usually occupational conditions 1 have seen a clerk 
taken from his usual work and sent to the packing room during the 
hoUday season develop this condition after two or three days of uslmr 
the hammer ^ ® 
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Hand and Wrist 


radiocabpal ano carpal injuries 


Severe crushing injuries of the wrist and ptneirating mptncj inch 
as gunshot wounds, are frequently followed by InfccUon. Adequ^ 
drainage of the infection Is necessary FrequenUy there Bit 
wounds on the flexor surface with or without 
flexor tendons It is far better to let these wowds heal 
attempt to drain the bfected wrist joint through these acdocn^ 
openings A dorsal lateral Indslon, usually on the ulnar side, Is toe 
best approach for drainage of the wrist Joint It may be necessary 
to mahe bilateral incisions but more to the dorsal side. 

The prevention of disabling deformities by placing si^^h ^ 
joint m the position of function — I.e 30® to JS® doreinexeo— 
Is imperative m such Injuries. This may be nccompllsbed by a coex 
up splint. 



Traction keeping the carpal bones separated as much as possible, 
and especially separation of the radiocarpal joints Is extremely 
Important In the presence of a wrist joint infection. This can be 
att^plished by a banjo splint applied to the forearm with a strong 
wire loop extending downward rix to eight inches below the fingers. 
Adhesive webbing can be attached from the web to the tips of the 
fincers and thumb with a robber band extending from the adhesive 
wAbing down to the steel wue loop of the banjo splint (Fig 18) 
Many of these cases are bedridden and can well be treat^ with 
Thomas arm splint the traction being applied from the fingers to 
the end of the splint The ddef point to remember Is that function 
«n Ister be more readily restored In the damaged wrist joint if 
mctiM nnd doraIfl«JM have been maintained 


Metacmrpal *nd Phalangeal Joints ^SST u] ^ 

to 10 days the traction should be released for assisted active and 
active movements Heat, massage and exercise interspersed with con 
tinuous traction for at least a month will give fairly good function 
to the wnst jomt 

Loss OF ROTATION DUE TO STBONO FIBROUS OR DONY ANKYLOSIS 
between the radio-ulnar joint Is extremely disabling The position of 
function for the forearm when rotation is threatened or inevitable is 
shght pronation that Is about as of pronatlon from the medial posi 
don ^Tien this condition is threatened an arm should never be treated 
In complete supination or complete pronation It is best to keep them 
in the above position from the outset 

Jones has descnbed an operation for the relief of this condition 
He advocates the removal of approxlinaiely a quarter of an mch of 
the ulna just above its head He reports good results In the restoration 
of rotation Massage and exerdse started early are necessary follow 
ing this operation 


UETACARPAL AND PHALANGEAL JOINTS 

Dislocations of tice carpal uetacarpal joints are not common 
except In the thumb They are usually easily reduced but may be 
difficult to hold in reduction Firm fdt padding over the point of 
dislocation with splintage is necessary 

In the case of a dislocation of a thumb traction and abduction with 
pressure directly over the dislocation are usually sufficient. It may be 
necessary to maintain traction with the thumb extended If possible 
this should be avoided but when necessary the thumb should be 
released after one week for intervals of massage flexion and adduc 
tion exercises These exercises and massage are likewise imperative 
m the fingers when the dislocation involves these. As a rule two weeks 
are soffidentlv long for Immobihiatlon followed by one to two weeks 
of very careful active motion before full use of the hand is resumed. 


Dislocations or the uetacarpopualanoeal joints and pha 
LANGEAL JOINTS are fairly common The distal bone is usually dis 
placed posteriorly These dislocations mav be only partial may be sub- 
luxated and may then fly back Into position so that upon examination 
no dislocation is found Nevertheless the damage to the capsule with 
the accompanying synarthrosis is very disabling and may result in a 
permanent deformity as is so often seen in baseball fingers 
These dislocations must be reduced by raanipulaUon consisting 
usually of marked hyperextension of the distal bone which should be 
graduany pushed over the proihnal Joint surface uutfl It drora into 
posltim operation 1» oltm neceaary but is usually ntslacted 

^ fo' recomtructlve sur^ 

Following thr reduction of any of thee dlslocaaons a simple dS 
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Rest is Imperative to relieve the condition, espedally the sense of 
crepitus and pain observed In the tenosynovitis A light splint is often 
necessary to obtain rest It should be removed once or twice a day 
for heat very gentle massage, and gentle exercise. The patient should 
be warned not to move the wrist Joint beyond the point of pain With 
the subsidence of pain active exerdse can Increase As a rule these 
conditions are quite pronounced before the patient sects advice and 
from two to three weets are required to accomplish the cure 


Fsactuhes op the CAfiPAL BONKS may result In stiffened wrist with 
difficulty m flenng the fingers This Is usually due to failure to prevent 
the wrist flexion which is prone to follow these fractures. Traction and 
dorsi fle xion are likewise Indicated In cnrpal fractures 
In old cases with stiffened wrist joint, weakness in the hand and 
loss of complete flexion flower usually demand strong manipulative 
s^^rgery This la one of the conditions In which manipulation under 
anesth r sln is justifiable. The purpose should be to produce strong trac 
tlon and gradual correction of the partiaDy flexed wrist, bringing It 
up Into a position of hyperdorsiflexion. This should be foAowed by 
the co^“Up sphnv^ch Is removed daily for heat, massage and exer 
After approximately one week the splint <*Br> be removed for 
longer peni^ and the hand and wrist Immersed In a hot paraffin hath 
a whirlpool bath or a hot soapsuds local arm bath, followed by 
heavier massa^ and more marked exercise. It usually requires from 
four to SIX weeks to overcome this deformity 

Stiff the resdt of fibrous adhesions may be overcome by 

^ng maiflpulatioii under anesthesU if this Is followed immediately 
^ ^ light rrms^ too great a reaction. PersonaUy 

I prefer to Urat stiff wrist joints which are not due to bony ankylosis 

^ 8^dual mkinpulation 

of t^ ^t Join^pusl^g it toward the dondfleied position after a 
^od of ^ spllntX)uld always 

be appbed to maintain the domaadon, and the cock un nomtim 

mSJr l'^’' *“ ‘I*' it^oved 

forci md^ 

Se”contracted capsule with the wbjequmt 'Sri 

in the functional poaidon ^ dIghUjr dSi^lt/ 
accomplished arthroplasty is seldom hidlcatedMowi!^J5^jTn 
luries. If free rotaUon of the foiemm Is pre^t,X riff 
In hypereitenslon is preferable to a wrist arthroplasty 

When an arthroplasty is perforrori tracUon should aiweo. ^ 
to maintain the necessary K^tion In the new jZt, ^ ,1!^ 



Metacarpal and Phalangeal Joints 

one week In order to prevent a stiff joint Finger traction from the 
outset Is one of the best methods of treating this condition. Consider 
able movement can be maintained while the skeletal traction is in use 

Fractobes of the irTTACAttPALS tend to bow forward thus short 
ening the metacarpal and destroying the normal arc of the metacarpo- 
phalangeal jomt The knucUe is lost and the head of the metacarpal 
can be felt in the palm. This deformity frequently results m a stiff 
metacarpal jomt and often involves the funcPoo of the adjacent 
fingers For this reason it is imperative to get good alignment m these 
metacarpal fractures. 



P» Ku — Berere cnahhi* Injoiy of U>» haod mHh fnctora of tLe Uilrd ind fourti 
meUarpah f p ivdau l pbAlanfa. 


BENNnr’s fractum: consists of a fracture at the base of the first 
metacarpal and extends into the jomt This fracture frequently ap- 
pears after a fist fi^t Traction with the thumb in the fully abducted 
position is the best method of overcoming this deformity and of pro- 
tecting the jomt function 

Pir^caJ therapy methods as outlined for dislocations must be 
foUoT^ in all these fractures and fracture-dislocations 


Stiff uetacarpophalanoeal and phalangeal joints are usuallv 
multiple and are due to marked fibrosis contracted capsule and 
synarthrosis these conditions following serious multiple injuries of the 
hand often «cco.^W with fra^o or foUowing proionged dhniK 
and totlon or followf^ ischemia, maie up a fairly farm part ^ 
reconstructive surgery The surgeons ingenuity is taied tTt£un^ 
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gutter spWnt or one made from plaster fs sufficient After a week It 
should be removed for heat, massage and exercise For 
weeks only flexion exercises should be attempted, as redlslocatlon by 
active extension is fairly easy 

Old btitp ttnool joint8 following dislocations either nrai 
reduced or only partially reduced usually require operative procedure. 
The joint should be approached by a lateral Incision and the capsule of 
the joint exposed and incised vertically It may be necessary to 
on both sides of the jdnt and Indude the ligaments Strong trawon 
byperextension and direct pressure over the joint arc then used to 
reduce the dislocation. 



Fb. i 9 ^Aiitliort finger oDper for aleleUl trtetloa 


Following this operation I usually apply the Ellis Mock finger 
calipers (Fig- 19) 1 ° the distal phalanx or the phalanx just below the 
dislocation and Institute strong steletal traction by attaching the 
calipers to the hoop of s banjo spilint The vertical incisions In the 
capsule are puDed Into a somewhat longitudinal indslon by strong 
tractKin thus giving increased capacity to the jomt capsule after 
healing , 

After the third to the s^enth^y traction is released temporarily 
to allow sli^t active exercise The amount of exerdse is Increased 
each day thereafter The ^ctlon is maintained from two to three 
Heat the hot paraffin bath massage, and eierdse are con 
tinued imtn fuD function Is restored. 


FascTOTiM INTO UTO jonrre must be reduced and fmmnbfflicd but 
one dwuld strive to start active movement early often at the end of 
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to prevent this condition in the presence of such severe crushing 
injuries as are shown in Figure so The fractures in this case were 
treated by skeletal traction leaving the soft tissues exposed for 
treatment (Figs 21a 21b) As a rule in the resulting deformity the 
hand is sli^tly cyanotic, a clammy sweat is present, the skin may 
be stretched and shiny and there is definite str^hy in the thena r and 
interosseous spaces The fingers are stiff or bend only slightly and are 
usually extended or only shghtly flexed In other cases due to old nerve 
injuries there may be mark^ contractions giving the clawhand 
Rarely is the hand stiffened m the position of function that Is m the 
position to grasp a tumbler Such a hand is frerpiently accompanied 
with a partially stiffened partially flexed wnst joint- The thumb Is 
usually pulled m toward the palm m adduction deformity 

\newing such a hand one feels that the impairment to its blood 
supply from the various causes of Ischemia from prolonged swelling 
Immediately follovrlng the Injury or from the atrophy which follows 
disuse of the member is largefy responsible for the congealed condition 
of the hand and the fibrosis winch accompanies it. No condition calls 
for greater effort on the part of the surgeon and the physical therapy 
expert Seldom has the surgeon the tlrw and patience to render the 
necessary physical therapy to restore even partial function tL such a 
hand He must depend upon the specialist and his trained technicians 
are thoroughly familiar with the various methods and modabties 
necessary to restore function 

Forceful fUxmg or bendmg of such st!0emd fingers when first seen 
%ttU serve only to cause great pain and jngkten the patient Be be 
comes hke a celt that is roughly bridled for the first time If a 
physician has made kls patient afraid to let him touch or even slightly 
manspulate the hand the battle has already been lost became the 
necessary cobperailon of the patient will not be restored or obtained 
Gentleness therefore ts the first essential The second essential ts 
never to bend stifiened fingers beyond the posn pomt The third 
essential ts to warn the patient and everyone connected with the case 
that It may take weeks or months to secure even a partial result 
FtnaUy the fourth essential point ts for every pkysiaan to know that 
forceful mampulaiion of such fingers under anesthesia practically 
always results tn a marked traumatic reaction with a definite increase 
tn the dbabilUy 


Seldom will the condition of stiff band as described above develop 
in a patient who has been treated from the onset of his injury by the 
comblnaUon of 5urgery and the necessary physical therapy meas- 
ures for preventing such a condltioo If however m spite of all 
efforts or because of some unforeseen accident a case has developed 
Into this typical stiff hand the treatment should be continued fr^ 
the viewpoint of restorahon of function Do not let the patient be- 
come discouraged or lose confidence Do not lose intei^ In tlv 
ewe your-lf It wfll require long palnjtnUng rflort clow ntlnqUra 
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Inside boiler 15 filled with paraffin, sneh as is used In preserving 
These of paraffin can be purchased at any grocery store The 
cakes of paraffin are now melted by hot water in the outer boiler — 
ah except a small piece If a piece Is stfh umnelted the paraffin is 
not too bot if all IS melted it may get too hot, and a thermometer 
becoi^ necessary The hand is pla^ in the wax for one minute 
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to the smallest details, constant atipervlsion of the physical therapy 
technician and the maintenance of this program for weeks and 
months to restore function but complete or nlmost complete func 
tion is possible if one sticks at the job Most of the cases of this 
nature will dnft to a surgeon after the condition of stiff hand has 
developed They usually come for opemtive treatment Many things 
must be done before operation is considered If indeed It is eventually 
necessary 


Methods of Treatment. — Improvement of the circulation is one 
of the first considerations Jones very aptly refers to this as “drcu 
latory gymnastics ” All methods which cause a vasodilatation In this 
extremity will improve the arculatlon Many of these methods wlD, 
at the same time, soften the skm and the contracted aponeurosis 
and help redevelop the atrophied muscles, the combined methods 
will have a cumulative effect upon the ultimate desired result In 
considering the various measures independently I want the reader 
to vlauallie the sequence of action and the adoption of several of the 
methods at each s^ce of treatment Instead of thinking of them as 
separate measures any one of which may suffice 


Contrast Baths — Contrast baths consist of soaking the hand la 
hot water hot soapsuds or hot camphorated oil for is min then 
immediately immersing the hand b cold water for 3 min This should 
be repeated three times at ooe slttbg The sudden contrasts b tern 
perature give a marked vasodllataUon and ore very efficacious for 
ImpTovmg the circulation They should be repeated daily The tem- 
perature of the hot bath should be approxlinately 106 F (41 1 C ) 
and can be tacreased gradually to 113 or 118° F (444“ to 
47 7 C ) The temperature of the cold bath should be approximately 
40 F (4-4 C ) 


promotbg hyperemia m the 
extri^ty by the use of elastic bands around the breann or by 

motor-driven suction appa 
ratus aH are beoefidal in incrMaing drcnlatlon 

Hot Paiajtin Bath —The hot paraffin bath imnr™-. it,. 
tion Boftana the akin, and soft t^cs preparea the hand and 

hd^measuraa that 

traction apparatus (hlg 12J 3 

The paraffin bath for the handa can easily be nre™~r . 1 
by using a double boner ordinarily used fm 
£ large'cnough for the hand to be placed in H 
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rrotJd fit the patient s deformed hand A ball of dental wax is 
softened in hot water and then put around the handle say of a 
hammer It is then dipped m cold water and immediately hardens 
becoming a definite part of the handle The handle is then dipped 
m hot water until the wax is softened again and the patient graspis 
the ban of wax as far as his restricted flexion movements wiH piermit 
An impression is made in the wax of each finger and thumb The 
handle is thjn submerged m cold water until the wax hardens The 
patient now a tool with a handle that exactly fils his deformed 
hand He uses this m the workshop and cames it back to the ward 
or to his home and uses it scleral times a day as a means of eierdse 
As the fingers flex further and the grasp improves the wax can agam 
be softened and a new Impiresslon of his grasp made Since the \\ ar I 
ha^•e used this with great success on a number of piatients 

Combination op DnrEaENT Forms or Treatment — Many com 
bmatioQS of the abovT maneuvers giving heat and exercise at the 
same time and massage and hydrotherapy simultaneously and e\‘en 
occupiational therapy and hydrotherapy axe milked thus 

(a) A favorite therapy exercise of mine Is to have the patient make 
13 pulp balls and gis’e them to me on my visit the next day He is 
given 8 bucket of warm water Into which be places a sheet of news- 
paper He then immerses the stiff hand in the bucket of water and 
pro ce eds to work the sheet of nevr3pa|>er into a pulp ball The num 
her of pulp bidls he is to make is ioCTcnsed two a day This is a very 
homely method but extremely efficaaous (Fig 33) 

(b) The whirlpool bath has been roenUoned many times in the text 
and has already Deen described* It is of great \-alue m treating these 
stiff hands l\TiDe the hand is submerged in the whirlpool bath or 
even a local bath massage can be administered to great advantage. 

(c) omen piatients have reported that washing dishes or wash 
ing dothes m hot water has been of great assistance in o\*erconimg 
thor deformity Men patients should not consider it effeminate to 
try similar methods 


Traction — Traction Is mentioned last but In a great many cases it 
is applied first and proses of the greatest value in osercoming the 
stiffened finger }oInts In some cases continuous traction Is indicated 
while in others traction apparatus fa put on at night and works while 
the patient sleeps. So many different forms of traction apparatus have 
been described that no effort wfll be made to enumerate them here. 

Captain Abbott 

^ fiW using 

^ mttbod He fitted a glove to the hand and attached elastic bands 
to the finger tips of the gloves and then attached the onons.t* t 
the robber band, to a dorsal plaster splint ext^dtag thl 
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taken out for two minutes and placed in for another minute. Keep 
this up for 10 min Then allow wax to harden and remove as a glove. 
The temperature of the paraffin ^th is approximately no® F 

(43 33*" C ) 

Massage. — Massage should be very gentle at first end then grsdu- 
ally increased, but never to the pain point. It should consist of 
stroking at ftrat and later stroking and kneading, usually from the 
tips of the fingers upward through the palm, wrist, and forearm, fol 
lowing the line of venous Bow It should be persisted in for 30 to 
45 mb Each stance Is of Importance and increases in Importance 
as the case progresses toward recovery 

Muscle and Joint Reeducation — Muscle and joint reeducation 
should be interspersed at frequent intervals during the 45 min, of 
massage This variation prevents both the patient and the technician 
from becoming fatigoed. Marry of these patients have forgotten bow 
to close the fingers and must be reWuetted Flexing the same joint 
on the opposite band while aUemplioff to flex the injured joint is 
an excellent means of re&tabUshing joint habit At first, muscle 
training exercises consist of having the patient coocentratc upon the 
effort of flexion or extension even thw^ he has no power of per 
forming the movement at the same time the technldan flexes or 
extends the finger as far as possible without causing pain. This Is 
tedious work especiall> when every Jobt in the hand must be treated 
ID this manner The surgeon or if the case has been referred to a 
jpedahst b physical therapy the latter shcmld frequently supervise 
the treatment to make sure that none of these steps are being neg: 
lected. 


Exercise — Exerdse espectafly voluntary exerdse by the patient 
himself is of the great«l Itrrportance We can perform aD the other 
measures, but unless the patient win cooperate to the fuBest extent 
in developing voluntary eiercbee, fnnetloo vM never be restored 
At first eierdses m»y h»vo to be peselve l»ter, assisted active aa 
rises may be added and EnaUy exercises may be performed by the 
patient himself Resistant movements are the bat, that is, flexion 
or extension whfle t^ tedmidan Is reslaUng the movement. Many 
jneriranical devica have ^ made to stimulate exerdse in the 
angers. Those which requ re voluntary effort on the part of the 

paUent are the most successful 


OccOTATlONal TmaapY — Or^jMtlonal therapy vrhfch furrrisbes 
tnre of the insUtuted 

as arl, as possible Dr Allen of In^pdi, ar,y partldpa 

tlon In the "orW <>f dental wax applied 

to a hammer saw and plane or slmflar tools to make a grasp^Udt 
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a woven-bke manner around each finger from the web to the tip, 
and to the ends of the adhesive straps ore attached strong rubber 
bands. The opposite ends of these bands are attached to the loop of 
the bMjo splint (see Fig i8) As the flexion of the fingers Improves 
the wire loop can be bent Into a position of greater and greater 
fleiiotu The bands should be ti^tened as the patient develops greater 
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tolerance The traction must be freed several times a day for active 
cierdses by the patient, especially eaerdses aimed at extension and 
then Sexion to the point thus far gained. Traction is always necessary 
where there are marked contmeUon and stillness in the phalange^ 
Mnts Mure to use tract.on in these cases Jeopardizes the resulL 
Only slightly forcing flexion or conversely extension In these joints 
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fingers The rubber bands gave a constant pull cxtcnslonward Many 
variations of this principle have been made, notably, straps sewed 
to the tips of the glove fingers and extending backward through rings 
or leather loops to a wnstict ottached to the glove and containing 
buckles The jjatlent is instructed to tighten tlwse leather bands In 
the buckles until he has as much extension traction on the flexed fingen 
as be can stand Both of these procedures are reversed when the 
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of these conditions In all these cases the pnncaples of physical 
therapy including traction and splintage, are definitely Indicated in 
the treatment 

Hip Joint 

Associated Disturbances. — Loss of function following injuries to 
the hip jomt are often associated with functional disturi^ces in the 
knee and anUe jomt 

In fractures of the femur disuse from prolonged immobiliiation 
often results m fibrosis both In the hip and knee joints 

Traumatic arthritis is not at ail uncommon m the hip joint, espe- 
cially in older individuals It may follow a direct blow over the hip 
jomt or force apphed indirectly to the hip joint as when a patient 
falls a distance and alights upon ha feet Frequently the first x rays 
of the hip jomt will show some osteo-arthritic changes present in the 
uninjured as well as m the injured joint and also present about the 
sacro-iliac joints A later s ray say three months later may show a 
definite increase in the osteo-«uthritis of the injured hip joint with no 
change observed In the later film of the umnjured hip This is definite 
proof of an aggravation of an old osteo-arthntis of the hip which was 
latent and is a very commoa phenomenon. In older mdMduals it is 
always wise to x ray both hips for comparison. 

Fibrosis may foDow a suppurative arthritis of the hip jomL As a 
rule however the acetabulum the bead of the femur and occasionally 
the neck of the femur are involved In a suppurative arthntls develop- 
ing an osteomyelitis and marked destruction in and about the hip jomt, 
which requires operative treatment Another not mfrequent cause of 
hip joint loss of function In the presence of a suppurative arthntls is 
tlte spontaneous dislocation of the hip joint which usually occurs m 
the presence of a long-continued suppurative process m this jomt 

Bony ankylosis usually follows trauma of the hip joint whenever 
a suppurative or tuberculous mfeclioo supervenes. 


Prevention of Loss of Function, — ^Traction treatment of frac 
tured femurs especially skeletal traction permits of early mobfliia 
don of the hip jomt and does away with many of the cases of fibrosis 
In Intracapsiilar fractures of the neck of the femur Whitman s 
abduction method with the body cast mav be used for a great many 
weeks without loss of function m the hip joint However In many 
cases prolonged physical therapy methorb must be used to restore 
function. Recently Jones of California has developed a traction 
apparatus (Fig. 35 ) which can be applied with the fixed arm of this 
instrument in a plaster cast on the lower normal leg and with the mov 
able arm attached In a plaster cast on tHe lower leg of the injured 
side By means of the screw shaft, traction can be applied to the 
injury leg with countertracUon in the fixed arm of the instrument 
attached to the weR leg I have used this in three cases in which the 
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may so erode the joint surfaces that a traumatic arthritis is devdoped 
bv the treatment 

In a few obstinate cases I have used Mock’s finger calipers attached 
to the distal phalanx, combined with a banjo splint to obtain neces- 
sary traction Likewise I have used finger nail traction A bole is 
Iwed trough the distal edge of the nail and a soft wire or silk 
thr^d is drawn throng the hole The rubber band is attached to this 
and then to the loop of a banjo splint In case of traction on one finger 
only a single splint protruding six Inches beyond Uie finger can replace 
the banjo splint (sec Fig ao) 

Splthtaoe. Splintage must be used whenever Indicated, The cock 
up spunt to mafntam the wrist at a 35® to to® doniflexion is fre- 
(^ently indicate^ It will be notlc^ that Improvement In the flexion 
of the fingers foUows plaang the wrist In this position 


, ^ obstinate cases of ankylosis of the finger 

joints due to contracdon of the capsule and adhesions, I have h^ 
some excellent results by the following simple operation 


A sharp knife U Inserted through the skm on dthet 

^ joint and a vertJ^ Indsion Is made 

through the jornt capsule. As attempted flerion of the finger is made 

adhesions or foreshortened 
^ 6idsed The finger fe 
'* “"in tuU flerdon is obtained Nest 

?T through the sldn and into the bony 

The ring of the calqrers fs fastened 
to tl« loop of a l^jo ^Unt by n rubber band to nmntain tracUoo 
wU* tho articular surface and tends to pull the vertical 

fndsfon in the capsule Into an elongated or longltudM Une Early 

60 utilised In the 

aff^ed finger evtt while the traction is maintained This method fa 
outlined above es,^ that the 


comnnoNs 

One or more of the joints of the wrist h,n^ c. 

Involved In nerve injuries causing ^lvf’,o<alle^l 

Volkmanns Ischemic paralysii occasiooa^^^ cl^hand. In vtm 

pjre of t^ of tba ^and“1S^^^W^ 

elbow joint Injuries and In the lower third of 

wive ie musculosplral nerve «.d fa la^ to^'‘CSr, 

There nre certain operative pweedu^ ^ 



Ankylosis and Old Dislocations 

entirely over the lower abdomen and pelvis Following the application 
of beat firm stroking and kneading massage should be instituted At 
first the surgeon should daily assln the patient in a certain amount 
of active ciercise and as soon as it is safe the patient must be en 
cotiraged to continue and Increase actne exerase. The amount and 
dosage of these methods must be increased da3y 

SUPPtraATHX CONDITIONS 

In suppurative conditions of the hip joint the patient usually be- 
comes cachectic and anemic. I\Tule the above local administration of 
physical therapy will help restore function to a certain extent In the 
hip joint genenl phj'sical therap> In the nature of quarU light violet 
rays combmed with cod liver ad Is extremely important and should 
ne%“er be Defected. If the patient can be moNTd outdoors In the sun 
shine hellotherapj fs definite!) indicated. 


PEFORirmES REGULTINO FIIOM FIBltOUS FIXATION 

Deformities which are the result of fibrous fixation require traction 
occasionally splintage and beat, massage and actiw cicrdse The 
usual defonnit} is flexion of the hip jdot and increased lordosis of 
the lumbar spine. Often the flexion deformity is accompanied with 
marked contraction of the adductor muscles near their origin. 

In younger people subcutaneous incision of the contract^ adductor 
muscles foAo-f^ by manipulation of the hip jomt under anestbe^a, 
and followed Lmmedfiately by prolonged brat massage and assisted 
acti\'e and active exerases will often result in restoration of function 
If the condition is the result of septic processes it is questionable 
whether this procedure should be follow^ Certainly several months 
should elapse before it Is attempted Dunng the waiting period pre- 
vention of further deformity Is indicated 

In older individuals it is much wiser to resort to slow traction on 
the lower leg to o\ercome the flexion deformity accompanied with 
daily physical therapy treatments as already outlined. E\'en in old 
people it may be necessary to sew the adductor muscles subcutane- 
ously near their ongin before their flexion deformity can be overcome 
The opposite or normal hip should be cierased daily by flexing the 
thigh completely on the abdomen fo order to help overcome the 
lordosis deformity In the case of old fractures or in old people, no 
undue force must be used In this raanlpulativ'e procedure, even of the 
well hip because of danger of refracture or of fracturing the neck of 
the femur in the uninjured hip 


ANKYLOSIS AND OLD DISLOCATIONS 


Bot> ankylcBb of the hip Joint and old hip dlsloraaonj fremienUv 
require operaUve procedure In the young person erthroplest/of Uk 
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deformity In the neck of the femur was definitely overcome By the 
use of this apparatus early mobilliatlon of the hip Joint can start 
"When suppurative processes develop In the hJp Joint following 
injury they must be opened and drained A drainage tube placed in 
the Wp joint causes erosion of the Joint cartilage and Invananly Icidj 
to ankylosis. Therefore, if drainage Is necessary, a tube or Penrose 
dram can be sutured to the cut capsule above and below, thus form- 
ing a tunnel A slight pull upon these drains will keep the capsule 
wound wide open Traction on the lower leg is essential to overcome 
the abduction position of the thigh and the flexed position of the knee 
which practically always accompany this condition. The tractioo 
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npparatus JhemW ^ rcl<^ i^cral Umo a day and active move- 
ni«t of the Up Joint ^ the Mtlent ,booId be Insisted upon 

Early funedon in the Up Joint by the use of walklng^alipers has 
b«n an excellent m^^rev^g funedon m thhi joint 

foDowing injunes in the lower extremiiy ^ 

Restoradon Funcdoti.— If prolonged immobilliadon by the 

body cast has been ne«s^ as soon as the cJ?TrejL«l 
physical therapy stold start. TI«e patients are usually still bed 
Sdden Heat can be a^Urf to the Up Joint in tiSTi, „r 
fomentadons, an Inlra red lamp or a large electric baker wUch Us 


Unumted Fractures of Neck of Femiu -tSSTiiI 81 

during tlie last 14 months I have had two cases of unumted fractures 
of the neck of the femur — one m a man of 26 and the other in a man 
of 40 years of age I operated on both of these patients performing 
a modified Bracket operation. Good union and 80 per cent function 
in one case and 60 per cent function in the other were obtained 
chiefly by the early and persistent use of physical therapj methods 
as already outlined 
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Hip Joint 

hip may be justified In older Individuals this procedure is questko 
able If the ankylosis is in a badly deformed position transtrochanteric 
or subtrochanteric osteotomies may be considered (higs 26a, 26b 26c) 

UNUNITED PRACTUBE8 OP NECK OP FEUUR 

UnunIted fractures of the neck of the femur In old Individuals arc 
not uncommon, but they are rare In jmung Individuals Nevertheleffl 
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Causes of Loss of Firaction. — Loss of function In the knee 
Joint accounts for a large percentage of the handicapped people in 
civilian life Lying as a pivotal point between the large thigh bone 
and the large bones of the lower extremity it is practically always 
involved whenever a fracture occurs either above or below the Ln« 


FRACrUMS OF KNIZ 

lAmgitudinal fractures through the head of the tibia directly into 
the knee joint and fractures of either the lateral or medial cond>le5 
of the tibia T” fractures through the condyles of the femur frac 
tures of the head of the fibula and the fractured patella are the most 
frequent direct types of fracture deranging the knee joint Fractures 
of the patella may be accompanied by a direct Injury to the synovia 
and capsule and the interior of the knee joint or may Indirectly affect 
the function of this joint TVlthin the knee jomt proper fracture of 
the tibial spine is the commonest type of disabl^g fracture Occa 
sional sprain fractures with the tearing off of one or more of the at 
tachmcots of the crucial Ugamaits occur The usual example of this 
type of sprain fracture is the tearing awa> of a part of the articular 
surface of the tibia in the vidnity of the attachment of the anterior 
crucial ligament 


STRAINS or KNEE 

Strains of the knee are not at all uncommon They differ from 
sprains only in the degree of force and length of time of action of 
force npon the knee joint- Strains of the knee may be followed by 
a synovitis but it Is ne\er as persistent e type as Is seen m sprains 
ndtber docs It tend to recur Failure to rd]e\e the synovitis In 
stramed conditions may lead to a thickening of the ^niovia, bvper 
trophy of the villi of the synovia and calcification- Heavy individuals 
often complain that their knees are weak. Repeated slight strains 
are not uncotomon in such people. The slight frequently recurring 
synovitis may gradually lead to Uuckening of the synovia and a form 
of traumatic synarthrosis This may or may not be painful Such 
indivaduaJs especially heavy women complain of cracking and grat 
ing noises m tbdr knee Joints, particularly when climbbg stairs. 
This form of arthritis is more probably due to this repeated slight 
trauma than to toxic causes otherwise why does it seem limited 
to heavy individuals and especially to heavy women who have a 
weaker protcctivT mechanism about the knee joint? 
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Functional Position — ^Vhen partial or complete antylosis of 
the bip Joint is threatened or Inevitable, one should place the thigh 
in the position which will tend to give the best function As already 
indicated the commonest deformity of the hip is flexion and addoc 
tlom When ankylosis is Inevitable effort should be made to place 
the thi^ in an extended slightly abducted position with slight oat 
ward rotation 
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INJtnUES TO SEmLirVAR CASTILACES 

Injunes to the scmitunar cartilages can become extremely disabling 
and ma> account for inan> of the pennanent disabOIties withm this 
Joint Displacement or fracture of the external semilunar cartilage 
is comparaU\-el> rare and does not gl^'e the marked s^THploTm usuall) 
foimd when the internal cartilage Is ins-oketL Locking of the knee 
seldom occurs. The commonest si gn is a catch and then a sudden jerk 
or slipping just before complete extension of the knee is accomplished 
This catch or shpping is referred by the patient to the external aspect 
of the knee and the surgeon, with his hand m'er this area, can usu 
ally feel the condition Certain phlegmatic indmduals may ignore the 
condition altogether but others espedally If compensation Is £nTOl\*ed 
worry ov’cr such an injurj often making operati\T procedure com 
pulsory 

Displacement or fracture of the internal semilunar cartilage is a 
disabling condition It Is usually accompanied by marked effusion mto 
the joint pain and a locking of the jolnL These symptoms ma> sub- 
side and may not recur for months or jTars I seldom operate after 
the first attack If it shows signs of subsiding. Recurring attacks of 
synositis pain tbc loternaJ semilunar cartilage or recurrence of 
locking makes operativ'e procedure jusUhable and often necessary 


JOrVT UTCE IN kNXE JOTVT 

Oiteockondntis dttitcam and Jomt mice are praclicaDj as common 
in the knee joint as in the elbow joint Thej frequently follow trauma 
or maj be a late conditiou in the s>Tianhrosis described abo\*e or ma> 
follow a defimte arthntls of this joint Rice bodies tend to form in 
fringes of the tom synoNda H>pertrophy of the synoMal villi followed 
by calcification is frequently the source of these joint mice MTien 
present they can simulate dislocations of the semilunar cartilages 
and when tnrama re\‘eal5 the first manifestation of their presence 
differential diagnosis from injured cartilage is difficult An i raj usu- 
ally shows their presence wbereas an x ni> seldom shows a dislocated 
cartilage. It Is important to make the differential diagnosis because 
in the operathe procedure tbc knee joint must be more tborooghlj 
exposed for removal of jomt mice thjin is usuaDj necessary for car 
triage operation 

PISLOCATIONS or KNEE 


Dislocations of the knee are more frequent th an formerly due to 
the extreme \nolence of many present-da> accidents espedall\ auto- 
mobile acadents There are three varieties the diskxation bebg named 
according to the displacement of the tibia, as foUows (a) fonwd dis- 
location (b) backward dislocaUon (c) lateral dislocation 

These conditions of course are totafly disabling unless thpv an. 
fullj reduced Tie loM of function which lolloraT^loiSoirb d^ 



FPRAINS or KNEE 


Sprains of the knee are second only to fraaurcs as a cause of loss 
of function in the knee joint Tearing of the internal lateral Up 
ment is the commonest form of sprain If It tears at a point on i 
levd with or above the internal condyle of the femur, the internal 
semDunar cartilage is rarely Involved, but a tear below this level 
is usually accompanied with a displacement or a fracture of the in- 
ternal semDunar cartilage Such a condition is accompanied by t 
marked tynovitis, and if the semDunar cartilage has involved, 
there is usually a recurrence of the synovitis 
Spram of the external lateral Ugament Is not a frequent occur 
rtnee It is not usually accompanied by a synovitis, neither is the 
eitcrnal semDunar cartilage damaged by this sprain 

Sprjdns of the crudal Dgaments usuaUy a stretching or a complete 
rupture of one or both may occur without ao> evidence of fracture. 
Tbe anterior crudal Ugament is more frequently damaged than the 
posterior The anterior crucial Ugament is attached to tbe internal 
prominence of the spine of the tibia and the external semDunar carti- 
lage is attached to both tbe Ugament and tbe spine of the tibia Fre- 
quently in injuries of tbe anterior crucial Ugament the spine of the 
tibia is torn off and displacement of the external semDunar cartilage 
occurs 

Stretching or rupture of tbe posterior crudal Ugament alone is very 
rare Cubblns of Chicago Is of the opinion that this injury is com- 
moner than is supposed and that It fa frequenUy overlooked. Damage 
to this ligament usually occurs In severe dislocations of the knee 
joint 

In die presence of a persistent aynm'itfa with poin on pressure 
over the re^on ol one or both Bemflunar cartllaffes, a diagnosis of 
injury of the ^nuluoars fa frequenUy made The lacreasS autero- 
posterior later^ tnovemenfa of the knee joint are not evident 
because of the persistent effusion and swelling In many cases the 
semDunara are operat^ upon and removed The escape of the effu 
Sion at the Ume of the operaUon and the prolongedrest foUowing 
the operaUm ^d^te the swoUei condlUou of this joint When the 

' 5 "' " 

SPSAIN riACIVSH! OP KKIE 

Sprain /ractut;n have already bwn tcterrtd to In a .nr.ln of tbt 
Intmal lateral ligamrot a chip fracture at the point oF to attach- 
ment to tto lemur la IrequenUy revealed by STroentoMtam. 
Lltewfae the a my TOJ ahow a chip (raaure from 
fibula in epratos ol the eitenia) lateral llgamenL ” 
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PENETRATINO WOUNDS OF KNEE 

PeDCtratlng wounds of the knee Joint are common. When a foreign 
body has penetrated the knee joint it must be removed If the pene- 
trating bo^ is a piece of sted or a bullet, removal can usually be 
done at once If the material is dirty and infection is liable to follow 
early removal must be followed by adequate drainage for possible 
infection If infection has already develop^ immediate drainage with 
later removal of the foreign body may be preferable 
External wounds of the knee Joint for example severe lacerations 
and severe bums may result in a complete loss of function due to 
gear-tissue formation 


DISTANT TKJTT Prro WHICH ATTECT KNEE 

Distant Injuries may account for loss of function In this joint It is 
not uncommon to see a stiff flexed knee joint following an amputa 
tlon m the upper third of the leg Fractures In the extremity distant 
from the knee joint can easfly remit In a stiff knee due to contrac 
tures and flbrosis. Atrophy of the strong muscles and aponeurosis sur 
rounding the knee joint due to prolonged immofaflitation of the ex 
tremity prolonged disuse cord Injunes or other causes for paralysis 
may frequently result in definite loss of function In this joint Fol 
lowing fractures m the foot, a marked flatfoot condition may develop 
Following a prolonged flloess after which the p^adent is allowed out 
of bed to walk around In carpet slippers while the muscles are still 
in a weakened condition may result in a flatfoot As one grows older 
be may devdop a flatfoot This condition of flatfoot frequently causes 
derangements of the knee Jomt which may become very dlsablmg 

Prevention of Loss of Function. — In addition to the preventive 
measures already referred to In remarks concerning loss ol functon 
certain general prinaples must be observed In all knee joint injuries 
If loss of function is to be prevented in many of them 

Cakeful Diagnosis — Diagnosing the Injury as an Memal de 
rongemeni of the knee joint allowing the patient to continue to use 
that joint when careful study and observation might reveal the defi- 
nite nature of the tnfury thereby aflowlng insbtutioo of proper early 
treatment accounts for a great many cases of prolonged disability 
and occasionally a permanent loss of function. ^ 


Accukatx Diaonosts of Each Injuky— Multiplicity of infunes 
which may foUow severe knee-joint traumas require In this Joint as 
In the shoddtr Md elbow JoinU accurate diagnosis of each infurv 
and the adaptaUon of that line of treatment which will aive the 
greatot protection to ultimate function K e me 
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to the tearing ol the lateral ligaments and to the slrctcWng or na- 
ture of internal crucial ligaments Injuries to the popliteal 
or neiA*e8 must aln-n>'3 be kept In mind Treasure upon the pt^neai 
artery if the dislocation Is Ufl reduced ma> cause gangrene In one 
of my cases of dislocation of the knee there was immediate e\1denrt 
of injury to the anterior tfblal nersT and ^sdlhln a few hours a cola 
blanched lower cxlrcmltj was noted In «pitc of earl> rcductioo o 
the posterior dislocation, the lower exlrcmltj became gangrenous M 
amputation was final!> ncccs5ar> Immedlalel) following the amputa 
tlon Dr HIrsch pathologist at Si Lukes Hospital, dissected out W 
structures In the popliteal space There was no evidence of c^e^ 
Injury to the poplU(^ artery >tI the intima of this arter> had 
tom completely loose and washed downward for approximate!) two 
inches at whl^ point It complctel) blocked the lumen of tbe artery 
A considerable thrombosis formed above this point of block 


TIAUMATIC ASTinimS OP KSTE 

Traumatic arthritis has already been mentioned It can easjl) a 
late development in knee-joint trauma Contusion of the joint cartilage 
cannot be recogulied in early x my pictures and >Tl films taken ^ 
eral months later may show definite evidence of bon> proilferatloOj 
the picture of an ostecharthritls This condition maj progress uaUi 
the joint fuDCtJon Is complete!) dcslrojed when ankylosis will f^ 
low This type of arthritis Is usual!) due to a combination of the 
trauma plus Invasion of the knee joint by Infeclion Frequcnll) trao 
matlc arthritis is a late development from injuries to the s>’novhu 
The synovial fringes may be contused by Impinging between the jolot 
surfaces or there may be tears and hemorrhage Into the fat pads, es* 
pedjdly the infrapatellar pads and the fat contained within tbe Uga 
mentum mucosum. Contusion of a fat pad followed by hemorrhage 
and swelling followed by fibrous and frequently calcareous changes, 
may be the source of the arthritis and may eventually result in the 
formation of joint mice as described above. 

The knee joint is not an Infrequent site for purulent arthritis es- 
pedally in children and young adults. There Is often a history of slight 
tranma followed by an Invasion of the Joint from pyogenic organisms 
within the body and by abscess formation Ibio to tbe firm tissues sur 
fO,]jidlng this joint, too many cases of purulent arthritis go undiagnosed 
until the x-ray shows debnlte damage to the Joint cartilage and sur 
rounding bone. Loss of Joint function frequently follows this condi 
tfon. Early diagnosis ad^te drainage, the avotdmce of drofnage 
tubes scUtdn Ite Joint and early mobfUratlon of the Joint after drain 
age are the only me^ ahnoet complete loss of 

Action In the knee Joint following a purulent arthritis 
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their feet or if this ia impossible to use walking calipers When 
calipers are unpractical the patient should use crutches height 
bearing as already Indicated is an excellent preventive measure when 
mobllixation of the Joint is contraindicated 

Early Drainaoe. — Extensive swellings of the knee joint from effu 
sion or hematoma should be relieved as rapidly as possible Rest 
beat altematmg heat and cold and occasionally m assage may be suffi 
aent However in the more severe effusions aspiration and (if it 
recurs) repeated aspiration are far better than to allow the overstretch 
ing of the capsule over a period of weeks When there is a hemo- 
arthrosis early aspiration will frequently prevent blood-clot forma 
tlon with subsequent organlxatioo and fibrosis and often traumatic 
arthritis of the vanous types already described 

The early diagnosis of pus within the joint and early drainage before 
great damage la done to the jomt cartilages or adjacent bones is abso- 
lutely essential if complete loss of function is to be avoided 

Traction — Traction thereby separating the joint surfaces is 
equally as Important m the knee joint In many conditions as in the 
joints already described ^Tienever possible this traction should be so 
arranged that it can be released for active knee-Jcdnl movement at 
least twice a day In the majority of cases where traction is necessary 
for fractures in the femur and adhesive traction bands are used across 
the knee joint, release of the traction for knee-joint movement is im 
possible For this reason skeletal traction through the condyles of 
the femur leavmg the knee jdnt free to be moved is preferable 

Early Treatment — The earber heat massage and active exer 
dses can start m an Injured knee joint (depending upon the nature of 
the trauma) the surer are the possibilities of restoration of function 

Mobilization ot Patella. — ^The importance of mobiUting the pa 
teHa in practically all knee-joint injuries and In all knee joints where 
prolong^ immobflliation is necessary or has been instituted, must 
be emphasiied and reemphasized Tbe tendency of the patella to be- 
come adherent to tbe InfrapateDar tissues the fibrosis of the bursae 
about the patella, and the contraction of the patellar ligament, is the 
commonest cause of stiff knee joint Even when massage and exercise 
of the knee joint proper are impossible that line of treatment alwuld 
be adopted which leaves the patella exposed for massage and frequent 
lateral and up-and-down movements Surgeons have learned the ira 
portonce of k^ng the foot ele%'Bted at a nght angle to pre\ent foot 
drop and the Importance of placing the arm In the case of wristdrop 
m a cock-up splint thev are more and more learning the Importa^ 
of treating the injured shoulder in the abducted elevated position but 
the Importance of tbe mobfllration of the patella, which falls in the 
same prevenU%-e category Is not appreciated or is too frequenUy 
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Earl\ Functioh —Prior to the War the majorilj of us unable 
to recognize manj of ihcKo obeotre fnjuriw were <atlified with the 
diagnosis of Internal derangement or sprain of the knee joint tnd 
resorted to the time-honored treatment of Immobilizing the knee In 
a plaster cast for n period of i;cvcral w^eck^ or months 1-ortimatri) 

In the >Tiungcr people nature was kind and restored full fuortloo 
after such treatment. In older Individuals however, prolonged hn- 
moblUzatlon usual!} resulted In a stiff or parliall) stiff knee joint 
It Is notevrorthj that In the knee folnt sjnarthrojls thickening of 
the capsule, contraction of the ligaments, and adhcsfooi within the 
joint are not so common following prolong ImmobHIzatfon as fa the 
case In lolnis of the upper extremit) Tl^ exception to this fa when 
the patient la bedridden and the knee la ImmoUlIzcd cspcdall) In t 
cast In this group, soft tissue stiffness of the knee Joint fa common. 
Complete Immobilization of the joints In the upper extremit) is pr*c 
tlcally alwa>'a associated with complete disu*e whereas ctm^rte 
Immobilization of the knee In a apUnt or jdaster caat, provided the 
patient la not bedridden la always accompanied trilb a certain amount 
of use. Even though such a patient walks on crutches the Injured 
lower extremity fa swinging fa being lifted to an elevated position when 
the patient alia down, and fa otherwise moved A patient who has hfa 
knee fmmobfbzed and yet fa allowed to walk upon that eitrcmliy fa 
receiving more movement and ozetcfac In the knee joint than 
usually suspect Undoubtedly It la this limited eTcrcfac and limited 
continuation of function that prevents more severe damage In pn>* 
longed ImmobOizatlon of the knee joint We hav-e In this example 
an excellent criterion for the functional treatment of aB joints when 
Immobilization of either the upper or lower cxtremilj fa necessary 
Active movements of the upper extremity and movrments and weight 
benring in the lower extremity arc esaential If loss of function In thrfr 
various Joints fa to be prevented Pnllenu who haw the knee jt^nt 
encased in a plaster cast while the Joint fa still somewhat swollen fre- 
quently complain that the cast fa loose alter three or four weeks. If 
they only knew It thfa fa a direct gjft from the gods for It allows t 
certain amount of motion irtdch fa greatly to be desired 


Easxv MAasAoE— ^ far as possible all injuries of the knee joint 
should he treated by eariy massage Thfa fa espedalJy true fn frac 
turea of the lower extreml^ ^ch require the paUent to be bedridden 
A cast extending ^oss knee joint In a bedridden poUect always 
results fn a stiff taee wmch fa overconie only after weeks of pro- 
longed effort In rfder IndividMfa it fa frequently never overcome. 

WALKIKO-— Th«« are severe injuries within the knee joint and 
KVtre Injuries in the Iowct eitrenflly that require prolonged Immobl 
IjiMlon often with « oI tnyrtlon la the knee Wot can bo 

prevented or greatly reduced by allowtag mch patlenU to walk upon 
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For the last five years it has been my custom ncoer to apply a pos 
terior splmt to the knet }otni foUowmg this operation llie case is 
lEually operated upon In the morning In the afternoon I visit the 
patient and show him the loose padded bandage which has been 
applied to the knee Joint and instruct him that he is to move the knee 
as far as possible within this bandage The patient can be trusted not 
to move it beyond the pain point. Each day I instruct him to 
move the knee more and more and by the dme the stitches are removed 
on the ninth or tenth day the majority of these cases have from 35 to 
50 per cent knee-joint movement 
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neglected Id nil cases of frnctured patella which ha\*c been oper^ 
upon, dally, and belter, twice dally , exercise of the patclb b of prime 
importance Most of us know this fact but, let it be said to our 
shame few of us take the lime c\Try day to insist upon U 

Treatment— In intra articular injuries there are certain orves wbch 
demand mc^nizallon treatment and others which require prolonged 
Immobnizatlon 
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In semilunar cartilage Injuries correction of the locking If present 
is Immedlatelj necessary, followed by relief of the marked syTMTi’u! 
effusion usually by asplmlian and followed by a period of rest oi 
the joint foe two or three weeks UTren seen early after the 
these cases should be hospitalised and rest should be obtained ^ 
keeping the patient in bed. Large hot fomentations applied to the 
knee ^th or without aspiration of the effusion furnish suffident 
mobnUation After three or four days the patient should be olknw 
very slight actl'.’e mosementi while m bed If there fs a tentJenc) fw 
the effusion to recur necessitating reSspIrallcm the period of rest ro 
bed may be prolonged, or after (wo weeks the potienl may be allowed 
to walk on the extremity provided the knee joint Is strapped or band 
aged tightly The walking and the Hmiled motion allowed within the 
strapping ore suffldent exerdse to prevent fibrosis 

In cases seen late with effusion still present aspiration of the effu 
sion followed by tight straj^ng or bandaging and allopring the 
patient to walk is usually sufficient. In the latter ease aspiration b 
frequently done in the office. The same meticulous aseixrfs rclath*e 
to sterilixing the needle and preparing the field for aspiration must 
be followed in the office as la obseK-ed in the operating room If os too 
frequendy happens Oils is Impossible the aspiration of the knee or 
any other joint should be a hospital procedure It is wdl to hav-e 
this late case report aflCT one week when the bandage or stram^ng 
is removed for the admiflislration of beat (diathermy infra-red lamp 
electric baker hot fomenlaUons local bath, or hot whirlpool 
bath) massage and guided active oerdses The same measures may 
be neceasary in the acute <^se If there Is still evidence of pain and 
some stiffness after be is allowed out of bed. 


Opoation — FoUowing operaUons for retnovnl of the temflunar 
cartilage* most autborlues on this subject advise spHnling for a 
period of two to s^ weeks. It b the practice of many surgeons foi 
lowing this operallw to afyly a plaster cast for a simflar period 
The splinting or cast accounts (ormany of the case* of partial Iw of 
function so commonly seen foUowing semflunar cartflage opemUoas, 
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ilattage Heat /Jxrrmr — Mo,v>gc o( the mustifs of the turn 
md of tlw thigh start ntlj but no massage Is given dlrectlj met 
the knee joint until the wound Is healed thus presenting the danger 
of inf«tl<m The exception to this Is the ninssagc given hj the surgeon 
him«lf svhen dressing the rsrrund At least treo or three times during 
the first woe days the dressings arc removed from the knee and the 
surgeon, with his hands protected by sterile gloves can swab the entire 
area of the kntm joint svith alcohol and massage the popliteal space 
mosx the patella and otherwise give a fairly good massage to the 
joint propCT Massage ol the upper and lower extremities can be lelt 
to the technician After the tenth das svhen the svound has healed, 
tent masMgc and petis-e exercise can be gism In Increasing doses. 
By the CTd of the third week these patlenU can be discharged imiaH) 
STlth 75 to ’00 per cent of joint function present (Hg a?) If neces- 
treatments should be conUnued untJi fuB 
joint function has been secured This can usually be done after the 
*^ls!?''. “ apd has left the hospital by basing him report 

ra?Sel^^ ‘ “®“ spedaliiing in phjsi 

modified os necessary to meet special 
nJl!!®** »odltlons lor the remosal 

to ^ “d similar conditions 

that free naovement of the patella Is present or U impros 
INTttA ARTICULAH INJUKIEJ 

o^^p, 

tore of the tiblal spine or of theTw „« 'o' "“T i 

meat and finanTXloeaU^s oTSI StS '“n 

surgeon to svelte ot John trauma srilbout 00111^*1 ?' j" » 

concerning the actual nonoy^Tu™^ 

condltlt® ThelengthofthSdaX ^1^ Tv“?‘r“‘ ?' ^ 

indulged tMs tendency in other Bnt^dltioM'TS.' ^ "IJmv 

chapter is to deal with the prevention and nh^ 

tion ol function in these dtsabling joint traunwT**”^ restora 

DISLOCATION OF KNEE 

RiDDCnorr —A dislocation ot the knee re™,! 

tion fonowed by complete rest and immobuSut'’ j 

lateral Ugantents ore always torn Openuive^^^ 
don is not necesaery Immediate operative 

lateral Ugaroents Is never tadicated-^^lj oS^u urucW or 

cartilage surfaces v*en a complete dbJocaUon ^ 

after reduction is secured I prefer to keep ta "iSra 
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Tom Ligaments 

lost Therefore massage of the thigh and leg muscles and the use of a 
faradic or smusoidal current to keep up muscle tone are most definitely 
indicated during the weeks of immobllixatioii. 

Operative Procedure — In the case of undue lateral or antero- 
posterior nwvement, I prefer to continue the vrearing of the imm obi 
lizing appliances for at least six months before considering operativ'e 
treatment on the crucial ligaments If there Is evidence that the dis 
abihty Is due solely to a tom internal hteral ligament with semflunar 
cartilage displacement earlier operative procedure may be indicated 

Physical Therapy — In the case of a partially stiff knee ioint after 
the cast or immobihratlon appliance is removed, I prefer slow gradual 
physical therapy methods to overcome the condition rather than for 
dble mampulation The latter can easily undo all the advantages 
gained by prolonged ImmobOiiatlon 


TORN UCAitENTS 


liiuOBiLiZATiON — Tom lateral ligaments and stretched or ruptured 
crucial bgaments are treated In exai^y the same wav as described for 
dislocation of the knee Prolonged iromobihaaticm gi\^ good lunc 
tional results m the majority of these cases Many of the cases which 
require operative procedure are those in which the diagnosis of dam 
ag^ ligaments was never made and therefore, the penod of treatment 
was not sufficiently prolonged After the acute symptoms have subsided 
or after recovery from a semflunar cartilage operation (for many of 
these have been operated on for this condition) the patient Is urged 
to walk and exercise his knee His complaints of weakness of f allin g 
or other queer complaints were ascribi^ to a neurosis Finally sudi 
a patient Is referred for reconstructive surgery Complete diagnosis 
of the original trauma with sufficiently prolonged treatment might 
have resulted hi a cure without the need of surgery 

Tears of the lateral bgaments are better treated with the leg m 
complete extension Tears of the crudal ligaments are better treated 
with the leg in 15 to 20 of flcxloa Smce it is difficult to determine 


which of these groups of ligaments has been more severely damaged 
the dislocation of the knee should be treated with the leg either ex 
tended or vary slightly flexed If no dislocation has occurred and the 
nature of the acddent was not too severe the extension position Is 
indicated but if a definite diagnosis of tom crucial bgaments 15 made 
a position with 10° of flexion is indicated during the period of Immobi 
nation The same physical therapy measures outlined for disloca 
Uons ore indicated in the treatment of these tom ligaments 
The anterior crudal Ugament fa more often stretched or ruptured 
^ the l»sterior TOen the loteer leg fa partly flexed and a Lden 
force on the outside of the t nee or a fall of the body Inward caiS 
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Thomai spllnl and ffcht traction on the lower cxlremll) to Veep tbe 
Joint cartllagei slighil) separated 


Sri iNTAOE AKP Tractiov — TJip Thomas splint ellhct Is bent at ibe 
Lnoe or fs padded under the knee to pl\c approilmatrf> lo* of 
flexion In slight flexion the crudal lljpiments arc more relaxed and 
CN'cn though iight traction fs maintained for two weeks, these Kga 
ments are not unduly pulled anraj from their normal locations. Thtte 
is a tendenej for flurion deform(t> to occur In cnjdal lipmenl Injurtes 
and this, of course is to be puarded npalnsl Let me emphasize that 
heavy traction U not desired but 15 lb of traction will keep the feint 
surfaces slightly separated and slight shrugging movrmfnls or the 
slight movement occompanjdng massage combined with this will pre- 
vent a^rftis following (he damage to Joint cartilages Traction and 
likewise the rest and immobilization that are dented 
and should be kept up for at least (wo weeks The further ad\'anlagc 
of iracdon treatment as compared with the Immediate application of 
a is rae c^ with which (he accompanjdng effusion can be treated 
by heat, hot fomentations, or aspiration If nece<sar> During these 
two of traction heat massage, and especialh manual manipula 
tion of the patella to keep it free and movable, can be administered. 


, Cast— A ttCT tat) wwks of Jfgh! irattJon Irwtnwsl (or 

longer It the swelling and reacUon tn ibe knee hate not lubs!^), 
l^obiUiatlon of the Ui« Joint by a plaster cast or a sprdal knee 
^ InsUtuted oflh the Irg almost romnletels es 
tended. W^t^ appltatlon of the cast t5 pallenl can & allowed 
US *'* "shl weightdiearing mai 

m continued tor opp^ 

nately Jo If, at the end of that period there is still erfdeoce 

lo t^ nll,.^ a hinged two piece plaster 

m.Tst Thr^.^.. t. O knee brace «n be^ 

(Fig r8) rae latter Is preferable os (t can be remns-ed for heat 

by the surgeon or a trained 
teeWan who should always ^rd against undue hlernl or aulero- 

d^tTiS^'‘sul^“^"'‘'" -"f™' of ecu tl* 


Mawpotation —The stiffness is often due to . r,,,^ „,..u. To 

The sUffness may be due to canltsatd muscle, nr,— i, ,a. 

muwdes about the Joint have bec»mri2S^tr2.to 
strong muscular protection ol the Joint agalnsj 
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massage and alight active aerdses. At the end of five weeks the patient 
was discharged but was placed In a hotel rather than allowed to return to 
his home In a distant dty Dally he went from his hotel to the physical 
therapy laboratory where carefuUy supervised treatment was given. By the 
end of six weeks, complete citei^on was allowed and flexion movements 
were actively performed until the pam point was reached Heat the whirl 
pcpol bath massage and walking exercises such as walking up a gradual 
fnclme and, later the clnnblng of very low steps, were gradually added to 
the treatment After lo weeks no protective splints or appliances were used. 
At the end of four months I demonstrated this case before the Chicago 



Fro {i . — A aae I t m anterior cnidal U(uacot ihowinf the Indiion f neon 
ttnrotloo of the Hfunent from {**di hU B moe cue u FI*, liwwlii* the unount 
of knee AnVm obUioed hj tUi patkiU five monUn efter tlw opoatiaiL 


Surgical Society He had 45 of flexion and a perfectly stable knee joint 
and walked readily wlthcmt a cane He stepped up on a chair in order to 
show his knee to the aodlcnce In doing thb he put the foot of the Injured 
leg on the chair fliit and raised himself with this leg ^ 

It I3 my opinion that In younger men with many years of active 
work ahead of them this operation followed by a careful physical 
therapy rigime U mdlcated when a loose knee Joint Is the alteniatlve. 




Knee 

a sudden nbduclion o( the tibia with Internal rotation the anterior 
crucial ligament Is usunllj ruptured Wlien the leg Is parti) Dried 
and the suddm force enu-ses an adduction of the tibia posslbb trith 
crtcrMl rotation the posterior crucial ligament ma) be ruptured Uiu 
? of the Internal articular shelf and 

tuberosity of the tibia mid this fracture probably allows suDIdent giie 
ut!!'' !u protect the posterior ligament from eomplele rupture 
\\Tien the leg Is ninwt completely fleied nnd the foot fixed and a 
strong Imrard force Is applied at the knee the tiblal spine usiraUy 
u'^ir ctucinl ligament stretches or ruptures, nnd the 

ext^al shelf of the IfbbI articulation may be fracturcid 
mZi ° fractures and ruptures of the crucial Ilga 

r^ts «P«lal y the anterior ligament, must always be kept In mind. 
^ r *'"« of ndnor degree 

Ih^rn^ m^s, fmmoblllatlon and the physical 

SoKe^^Zl'^ dislocations ate the treati^t of 
^ter es^ «f'h Joint mocement 

the trnumntlr reduction has been exhausted and after 

?r r^ZJS of Hr opcratlet replacement 

or removal of the obstructing fragment of bone Is indicated 

ge^ElJht'nim’te be'fm 'S'hSd riliilJdT’.'SJr' 

cerate hii foot, had laUen fonraid. ikSTkiji! "^idi to Incar 

time he hadfalleo bnrard d^m , fe™fhiK the knee and at the ume 
I locomorivo engine ngainit ouUJill 

with a cart to tbT tneTtea^^f ■'£ “n'i'’ »' f“>t been treated 

tttempted to use hU knee. i ^ crutches wd 

undue bteral and interoposterior n»otkn weakueu, 

hfa knee. It was more cwn^Sble ba^JI!5 fnaMIty completely to extend 
was applied after six monOis and thk ^ hinped knee brace 

the knee wa* so unstable that he wm without It 

lowing a rcconstructtve operation which »how» a pallenl fol- 

reconstruct a new anterior crudat Hrr«n,-i^ utilUlng faida lata to 

and so stretched that It was uselesB-Ti^* »hl^ had been partially torn 
pletely by Jotms the original oocraHn« . la described most com- 

Tbe question of prolonged bSiobni^i^ Gro\-es. 

considered but It seemed to me that eirk r" fhnowing thfa operation was 
help strengthen this fascial rcpUcement would 

function. Therefore the patient was Dlar*Kt aasume Ugimaitous 

splint and the knee fleied about lo the leg in a Thomas 

which were atrophied, was started rouseks, 

protected. The patient was Instructed to ihm carefuDy 

fourth day the patella was carefully moved kt^ii ^‘“cles and after the 

repeated at each dretslng All sUtefaa •'“P It free. Thb was 

the wounds healed thus allowing more arf^^ ^ weeks and 

slight active motion of the knee Jofat was ^ ^ time very 

weeks a posterior splint was anpUed whh verTSicIiIfl-^ of three 

was allowed up on crutches. He reported to the patient 

“o •'Cfmld.n foe drtly brat. 
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When these fractures occur with little or no displacement a short 
period of complete immobilisation folloi^ by mobilization and phyai 
cal therapy usually results In excellent function. Great care must be 
taken to discover comcomltant mjuries which may nullify efforts at 
functional restoration, 

I usually keep such patients in bed for one week If there Is marked 
effusion or bemo-arthrosls present The leg is protected in a Thomas 
splint and by traction Aspiration is done if necessary As soon as 
feasible a posterior plaster splint from the mid thigh to the ankle is 
applied and the patient is allowed up on crutches Massage and move- 
ments of the patella are given. After two weeks the splint may be re- 
moved for heat, massage and very tUikt active eierdses After four 
weeks more definite shght flexion and extension can be permitted 
Weight bearing at first aided with crutches can start at the end of 
alx weeks and by the end of eight weeks fuD weight-bearing and 50 
per cent of flexion should be present Physical therapy is continued 
for another two weeks by whl<i time full function is usually restored 

Where there is marked displacement downward with a very definite 
offset in the articular surface operation is indicated first to replace 
the fragment and If this Is impossible to Insert 0 wedge of autog 
enons bone which will reconstruct the joint Following this the line 
of treatment is carried out as above except that each step is delayed 
approximateiy two weeks 

FBAcnmis or the head or the rratnuA are the most frequently 
overlooked fractures In the body They often occur with Pott s frac 
turcs. The latter give very definite signs and symptoms and the x ray 
is confined to them. The fracture In the head of the fibula Is not dis- 
covered until the patient s complaint of knee pain and loss of knee 
function attracts the surgeon s attention usually weeks later There- 
fore x-rays should always Include adjacent joints in fractures of an 
extremity 

Feactums or the patella are one of the commonest causes for 
loss of knee-joint function Those due to marked contracture of the 
qiuidriceps or due to direct injury with little displacement can be 
treated conservatively Strong fibrous union of the fragments which arc 
even slightly separated seems to give good functional results, 

Operaitvt procedure A fractured patella with definite separa 
Uon of the fragments is better treated by operative procedure The 
technic will not be discussed except to say that I am securing a good 
union just as rapidly by the simpTe procedure of coapUting the frag 
ments and then using mattress sutures of either No 2 chromic catgut 
or a very small kangaroo gut placed through the pateUor teo^ 
periosteum and aponeurotic covenng above and below the site of 
fracture to bold the fragment in position. 
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TRACI USES 

rcriarliculor articular trauman of iJw tnce joint which require 
special mention arc fraclurt^ which cxtmil into the artlcubr sarfacrt, 
often resulting In permanent loss of function 

A T rRACTURc TitaoucJi tjil usual!) shows n marked 

backward dlsplaccmcnl of the distal fragment of the femur with sepa 
ration of the fracture line betneen the cond>lc<. OccasionalU one or 
the other condyle ma> be partially rotated As nenrl) perfect alignment 
of the condyles ns possible Is necessary for gootl function. At least 5° 
per cent of cooptation of the frocturesi fragments of the femur n 
sufficient to glv'c good function. Better approximation than this U, of 
course, desirable but failure to secure It does not narranl open opera 
Uve rrfuctloQ I mention this because I havT seen far fcirer pwd ^ 
suits In knee function from operating on this fracture than I ha'^ 
seen when the closed method Is used Manipulation, usuaHy with 
strong traction on a Hawlej table or the slower method of strietal 
traction, will reduce such fractures The application of the fcc^oog 
type of skeletal traction will tend to squeexe the fractured fragmenli 
of the condyles together A Thomas splint with a knee atlacbmrtt 
allowing flexion of the lower leg Is used and is far prcfcrahlc to the 
application of a thigh and leg cast with the necessary Immobniration 
of the knee, A Blake skate or a similar splint fastened to the sole of 
the foot keeps the foot at right an^es and sentM m^n a belter p^f 
pose To this splint is attached a rope which passes upward to a 
on the fracture frame located Just abo\-e the knee, then passes tbrougn 
a second pulley just above the patient s chest and hongs downward 
from this pulley with a haiKi In the end of the rope. The patient 
is taught to grasp this rope, and by pulling and relaxing ft be UfU »i>d 
lowers his foot and leg, thereby maintaining a large amount of flexkm 
and extension in the knee (tee Hg a) This can be done without dis- 
turbing the fracture position It b appUcable to all fractures In the 
shaft of the femur when skeletal traction is used and k one of the best 
means of maintaining knee lunctloo Combined with it should be ma* 
sage of the enUre leg Any method which will do away with the pro- 
long ImmobnUation of the knee In extremity fracture* with the 
and weeks of treatment necessary to overcome the resulting stiff 
ness IS to be gready desired 


FRAcrtjMS or ^ ^ul Tumsosmm often extend upward and 
Inward mto the joint The fraciuird fragment Is often displaced out 
^rord or fa accompMi^ wllb ^iminuUon and a marked downward 
displacement thus gM^ a decided offset to the articular table of the 
Ubla. This latter amdlUcm u^lfy ^rs on the Internal aspect of the 
joint It results to an adduction deformity of the tibia and a rocking 
uns table kuce joint. 
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He wears his splint when walking and at night for one to four weeks 
more depending upon the x ray findings the strength of the leg 
and the progress toward flexion funcdoo thus far nuide 

Seldom is any splint or mechanical appliance necessary after lo 
to 12 weeks By this time the average patient is able lo flex his knee 
almost to a nght angle Further physical therapy is not usually nec 
cssary as the patient has been trained by this time to perfonn eier 
dses which will Improve functioHL For most of them return to work Is 
the best form of occupational tberapiy to use I keep In touch with 
the pfflticnt until he can kneel and sit on his heels both movements 
ghoTring that function has been restored 

CoiiPLETE LOSS OF THE PATELLA occurs rarely in civilian life It may 
follow severe extensive wounds as a gunshot wound where the knee- 
cap is shot away or a severe infection with a complete sloughing of 
the piateHar tendon piatella, and tissues at the front of the knee or 
as In one of my cases it may follow a sloughing without evidence of 
infection 


Case IIL — Mr H was a rsflroed case sent to me from Ohio apprad 
mately one year ago Some eight months previously be sustained a fncture 
of the paielU with separabaa of the fragments and was operated opoo, 
(iironiic gut bong used to approximate and bold the fragments After a 
time the fragments separated, be was agam operated npoo and the frag 
meats were approximated and held by tbe use of wire. The first operation 
was done by a rrv^tkn longitudinal inclsioo and tbe secood, by a U-abaped 
indslon. Nonanian and s«>araUon of the fragments again developed and 
a third operation was performed In which most of the wire was removed 
ahbough one loop was left attached to tbe lower fragment. This approach 
was hy a lateral longitodmal incbloo. He was referred to roe for an un 
united fractured patella. Tbe fragroenta were separated approximately one 


Inch The patient complained of pain, a sense of weakness In tbe knee 
foint and only about three degrees of flenco movement In tbe knee. Here 
U an Important jwlnt I did not give suffident Ihcmghi^ to the disturbed dr 
eolation in tbe tense skin and aponeoroth, tissue overlying this jjatella. 
I operated, exposing tbe patetla, by a secood U shaped ineWon. Tbe frag 
ments were freabened along thdr fractured edge tbe loop of wire was re- 
moved and then tbe fragments were driDed and kangaroo gut was inserted 
through tbe drill boles, forming two strong mattnas sutures approodmating 
and uniting tbe fragments. Tbe thickened patellar tendon and aponeuroaii 
were then sutured cr\Tr tbe fragments with chrottdc catgoL The wound was 
dosed and the knee immoWlIxed by a postenor plaster splint with the leg 
In complete erlenskm \Mthin four days the mrrgini of my indsion were 
btock and gangrenous and the skm sutures sloughed out The skin flap above 
the patella retracted exposing tbe apooeurosfa over th patella which was 
, M >md BltMghtoR. In .pito ot every effort to lUtmilate or 

^ dtber or were cut .m, ,rlUi Ktnom. The pnteUi lS5t ™ 

fcully eomplet^eipo«d rtKi wtlUn . merth It to «Ment tot to 
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After treatment So nian> (Kftercnl ojjlnJons ore expressed by authon 
concerning the nflcr Ircaimcnl of Ib^ frnctures that the a\*enge 
reader Is often at sea Recently I hnw seen the stopping of all Im- 
mobilization at the end of six weeks advocnlcd Jones advocates the 
wearing of protccli\c splints for ns long as six months I bdicve the 
various views depend upon the seriousness of the Injury, the anrount 
of displacement of the fragments, and the operation 

Badly comminuted and markcdlj dlsplac^ fractures probabl) re- 
quire longer immobilization than do milder t>’pc3 Fragments main- 
tained In position by wire passed through drill holes have good in- 
ternal splintage and therefore probably do not require such prolonged 
external splintage I personally prefer longer external splintage to 
hardware over the patella- 

In the average case — and there are many modifications of this, 
pending upon the case — I apply a padded posterior splint from the 
mld-thlgb to the ankle Imm^lately after operation 
Early massage of the thigh and lower leg muscles without removal 
of the splint b started within three days 
The wound over the patella Is dressed e\'cry other day after the 
third day, with rioved hands, chiefly for the purpose of light manual 
movements of the patella to prevent infra-patellar adhesions. After 
removal of the stitches, the massage Is givxn over the knee joint and 
the movements of the patella are Increased 
After two weeks the posterior splhit is removed for massage of the 
entire thigh leg and knee joint but no movements of the knee are 
allowed After reapplicalion of the splint, the patient can be allowed 
up on crutches, but no weight bearing fa permitted 

The paUent may now be discharged from the hospital, or, if be can 
afford It, be fa kept for further pineal therapy treatment If dis- 
charged, arrangements must be made to continue the removal of the 
splint and massage at least every third day Walking with the injured 
leg swingmg furnishes good exerdse 

At the end of four weeks, shrugging of the muscles within the splint 
or during the mass^ treatments fa allowed and very active foot 
exeroses and the swlngiiig of entire leg are started 
At the ^ of fdx very gentle active exercise fa allowed when 

the splint fa ronoved for ma^ge At ffrst only 2 or 3® of flexion ore 
permitted This amount of flexing and extending fa Repeated several 
times and the splint is then replaced- Dally or ev?ry otheTday for an- 
other three weeks t^ paUent reports and the amount of fledon and 

40« of flexion are ob- 
^Talking with the aid of only a cane, 
or possibly with no assistance. ^ 

After eight weeie the patient is aliorot to remove hi, mllnt sev^ 
sral times a d^y the wlfcatlm ol heat, rttbbbg S 

active exerdse & ^ be trasted not to overflei It^ ta fact, 

must often be urged to stand a htUe pain and flex ft m<^and moS 
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Such a knee as this incapacitates a man for heavy work It is pos 
Bible that he could carry on many heavy occupations if he wore a 
cage splint made of leather and side steel braces partially hinged at 
the knee joint It is possible that a reconstructive operation might be 
beneficial in the average case but neither the patient nor the surgeon 
was willing to risk filler indslons in this area of frequent opera 
tlotis and disturbed drcnlatlon 

Physical therapy for the purpose of overcoming mnsde atrophy and 
of securing lo to ao of flexion In such a condition of complete loss 
of the patella offers the best chance of partial function 

A DISLOCATION OF THE PATELLA partial is Dot uncommon but com 
plete dislocation of the patella is comparatlv'ely rare in dvilian prac 
tice The latter is often followed by recarrcnt dislocations- 

For partial dislocation or the first complete dislocation manual re- 
daction followed by three to six weeks Immobilization of the knee 
In extension is mdlcated- Ehiring this penod of immobilization every 
effort should be made to strengthen the quadriceps and the patellar 
tendon by rcmovmg the immobOizatlon apparatus dally or every other 
day the leg still l^g held in complete extension and massage and 
musde stimulation being administered by faradlsm or the sinusoidal 
cuncnL 

In recurrent dislocations the paUent should be operated upon Sev 
eral operative procedures have been described They consist of either 
Increasing the flange on the external condyle of the femur or shortening 
and fixating the patellar tendons into ^e antcro-mternal margin of 
the tibia or a combination of both The dislocation Is usually outward 
and would undoubtedly occur more frequently were it not for the 
fact that “the outer margin of (he trochlcaris surface of the femur 
acts as the flange of a pulley wheel and so offers resistance to the 
outward deviation of the pateDa (Jones ) 


Stiff knee joint following injuby may be either fibrous or bony 
An X ray Is always indicated to differentiate the type of stiffness Fre 
quently there is a combination of fibrous and bony ankylosis or if the 
treatment of the stiff condition Is too strenuous the fibrous ankylosis 
may be changed Into a partial or complete bony ankylosis 
Following the treatment of fractures In the upper extremity In 
which the knee has been immobillted and the extremity completely 
out of use for weeks and months the fibrous stiffness involves fibrosis 
of atrophied muscles contracted fibrotlc changes m the patellar hga 
ment with fibrous adhesions In the Infrapatellar space contracted uS 
roents and capsules agglutination of the surfaces of the bursa witii 
fibrous changes and agglutination or thickening of the synovia. 

Fmiutntly the jurgton « tempted to hasten function In such a 
knee Joint by forcible manipulation The atrophied fibrosed tissue 
base lost their normal elasticity and trill there^ tear rath^TtL^sr 
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fniRmcnts ol ihe potrfln wtre drad oml itptc filmply two shrhtlcd fomsB 
UkUc* IjKok loosely withtn ibc wound Finally <lurlnjj the dressinp the 
frogmenU of the patella were Ufteil from the wmmd nm without being cot 
ownj In other words the hlo(td nujipl) had betn so dUturbed that wlthotrt 
any evidence of Infecllon gangrew of the soft tissues and of the patella 
at the front of the knee dcvTlnnetJ and when alt were final)> trimmed away 
we bad a knee }olnt Cfutred by thick fibrous Infrapatellar tbsue. the 
patella completely gone and the ivitellar lewlnn alwil a distance of five 
mebe*, a brpe raw area filling in by granubtlcm tissue and occupying a 
space of some four Irvchn in lencth and three inches In width over ibe 
anterior aspect of (be knee After the i^aleila Kul Iwm removed this am 
filled In rapidlj with granubtfon (bsue and the fkfn grew fn from the 
margini so that a akin graft was not necessary The palelb was replaced 
by thick fibrous tLsuc Ural massage and exerrise of the lower eitremrty 
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were pemisted in during and after the j , 

tected for a time bv » cage fpBnt, but u ^ ^ 

of Ibt quidrictjM and other mjila 5' 

an knee .pllntaaa ™ renvmd and 

use the leg as mudi u potottjle. 1 taw tbb natSli ^ 

eSht monlha after the mnmd had contpletety^S ‘HPr? “’F’ « 

IQ of Seifon at the knee He had^ apprarfmate!/ 

on levd .nrfacna It he atepped on 

the knee leeined weak and ho had a tendency to ^ Itromd 

ma of weaknena on alteoiptlng to dtmb Baita l^!r^n compblnt 

tiro Btepi at a Umo provided there mu a banlatTro^l "S 

and help paD himself up (Fig. 30) wWcIi be could hold 
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In some of these crushing injuries the quadnceps muscle and ten 
dons may have been so damaged and the scar tis^e may so mvolve 
the capsule and ligaments that a stiff knee joint is inevitable. Here 
judgment must be used relative to the length of the physical therapy 
treatment. It Is slUy to prolong massage and attempt!^ flenon and 
extension exercises when the very nature of the injury and the asso- 
ciated resulting conditions within and about the knee joint mean 
that a stiff knee will result 

Thick fibrous pads within the capsule and withm the joint proper 
seldom yield to forcible manipulation under anesthesia Personally 
I have seen so many disastrous results In marked fibrous ankylosis 
following forcible manipulation under anesthesia that I do not be- 
heve description of the method is indicated here. Physical therapy 
heat, massage and assisted active and active exercises should be per 
sisted In dally as described above, as long as there is hope of Im 
provement 

Mechanical traction and slow forceful mechanical flexion by means 
of various types of apparatus are often helpful m this type of knee 
joinL In addlticm to the flexion traction described above one may 
apply gradual forcible flexion by means of tums cr e ws fastened into 
a cast applied around the thigh and a second cast applied around 
the lower leg and foot Another method is applying a cast to the 
entire lower extremity and bivalving It at the knee cutting out con 
aiderable distance of the cast In the popliteal space Wedges are 
then gradually placed be t ween the bhralved margins of the cast over 
the patella. The gradual separation of these nwgirn cau se s Lnee- 
Joint flexion. 

Jones describes Turner s appliance for this gradual forcible flexion 
thus A plaster of pans cast well padded is applied over the thl^ 
and a second well padded cast Is applied over the foot and lower 
leg leaving the knee joint exposed- Turner s appliance consists of 
an Instrument that resembles ice tongs but with the distal prongs 
elongated into strong bands that can be mcorporated into the lateral 
or medial sides of the above mentioned plaster casts A tumscrew 
rod joms the opposite arms of the ice tongs The handle of the turn 
screw points upward toward the patient By increasing or decreasing 
the distance between the proximal ends of the arras by revolving the 
turnscrew the patient can cause a certain amount of fleidon or ex 
tension through an activating force carried to the distal arms encased 
in the casts. This appliance may be attached to one side of the cast 
but two appliances attached on either side give more even force 
(FJg 31) 


Tm stiff KHra JOOT IWV BE FIXED M A FLEXION KHITION TU, 
i^ar mort d^bllng tta , «ifl kn« Jouit in the extentdon poeition 
° physicel therapy as aie used m fibrous enhylosis 
we lequlred to oseicome the condition. Traction eppl.ed fw ^ 
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when (ordble manlpulalfon is nppHcd A marked iraumaUc reactioo 
dmlops in the joint and practically Blwa>s Increases the disaMily 
The sn'ollcn, acutely traumallied knee Is entirely too painful to toler 
ale movement The effusion and hemorrhage that nccompan) ihcmB- 
Ing predisposes to more fibrosis F\en If some flexion U obloloed the 
atrophied fibrosed muscles and the contracted thickened, Treakeced 
ligaments lack the power and function to malnttdn this {kih»- 

PnYsiCAL Therapy — Prolonged pb>'s!ca! therapy offers far greater 
hope for restoration of function than docs any other treatment 
If there is no active Infection but a sw^lcn somewhat palafol 
knee is present, diathermy is one of the b«t means of relieving this 
condition If possible U should be immediately foiiowed by massage 
and very slight assisted exerdses 

£rec# — The application of v’orious forms of beat, followed by In- 
creasing doses of massage (at first stroking but soon changed into s 
kneading or cfflcurage and especially aimed at loosening up the ad 
hesions about the patella) and byr assisted active and active exeraso, 
should be ^ven daily 

Bxerdxcs — Exercises whkh are performed by the patient arc far 
better than passive exerdscs The latter arc soon changed into effort* 
at fl^-on manlpi^tion by the surgeon or technician and ore frequentlj 
car^ beyo^ t^ pain point followed by a traumaUc reacUoa which 
tends to undo the advan^ thus far gained by phy-sical therapy 
After four jr wks of treatment the surgeon may altempl gentle 
but jjmewhat forcible ^on manlpublkms once or twice a week. 
By Uds Ume be knows tbc patient and knows bow much paJa be can 
stand or how mu^ he assumes complaint of the ojia Never however 
K^d numipulalioo bo carried to^ point ol tearing 

appUcatioo of mechanical means to 
™ traumatic rcac 
^ ^ suspended in a 

Thomas sprat « a 45 to a 60 ancle. A nlnowl nW#* mav be 
appl^ to ^ splint }u5t below the nod the Icfi »oi>- 

ported in this Weights msy then be otiortw*^ <iu. 

or to the end ol 
U bound to this am, 
aetdon may be obtained. of 

forms of fleiion trsetion msy be applied, TlS, 
carefuny to prevent tmo^tlc 

should always be accompanied by roasaaee and ^ 

dvt, espedaliy extending and f 

o! movement thus far gained. Soni^of tbe^t^w 
may likewise be used appliances deserfbed later 

Ftesona ANKYlosu may loHow severe crusMn. j ^ 

intra-ertlcular injuries and opetaSM^,ui^l“ 


Joint, 


‘ ®P<^«aota witHn the knee Joint. 
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eral fibrous bands not suffideDt]> foreshortened or not strong enough 
to give the picture of stiff knee deacribctl above 

Every surgeon Interested m joint trauma should obtain the little 
book on mampaUti\'e surgery written bj A. G T Fisher In this 
book the author describes the indications and methods for mampula 
tion in the knee joint 

Following a few less senous Injuries to jobts pain and sbght swell 
ing and especially pain on certain nwnenients, will persist These 
patients are frequently classed as neurotic because the physical examl 
nation is negative Usually such a joint is the scat of a contusion often 
accompanying a complete or partial luiation a sprain or a contusion 
of the soft parts over the joint The original trauma has been relieved 
and the surgeon becomes disgusted with his patient for still com- 
plaining of pain These obscure conditions are usually the result of 
wffhe^fms hi or about the joint. We expect scar tissue that is a 
fibrosis In lacerations and open wounds which we can see but we 
seem to overlook the fact that contused lacerated soft parts below 
the surface undergo a similar fibrosis 

MAKEPtJijmvE SinuJKRY — Manipulative surgery In these cases of 
fera splendid results. Careful stud> of such a joint win reveal the loca 
tion of the adhesions first by the point of pain on ECKnemeDt second 
by a definite point of tenderness and third by a certain limitation of 
modoD in some one direction which Is constant. Manipuladon usually 
with the padent awake, aimed at the breaking of thew adhesions and 
the overcoming of the restncted motion, is the first essential followed 
by dally movements of the Joint to its faD limit in all directions to 
prevent the reforming of adh^ons. Physical therapy following manip- 
ulation IS essential In most cases 


Bony ankyixisib Is common Intra-erdcular injuries followed by a 
sepdc infecdon within this joint, usually result in bony ankylosis. 
Failure to make an Indskra adequate for drainage of the Joint, the 
btroduction of drainage tubes within the jobt, and ImmobilizaUon of 
the jomt by plaster spimt or cast are more often the causes of bony 
ankylosis than is the bvadbg organism. The importance of traction 
with daily mobfliiadon cannot be too often emphasued 

Injunes which cause damage of the cartilages withb the knee Jobt 
are frequenUy followed by bone-cell proliferation and a joint synos 
tofiis. 

Occasionally bony ankylosfa is due to a displaced fragment of a 
fracture with malunlon the fragment acting as a mechanical bony 
obstruction to joint iiKrveroenL ^ 


O^TivE Pjocr^--<)p,MUve tratarat of Ukk condiUonj 
mint be conildered In the hurt-described condition the bony obstrac 
Uon can often be remos-ed rrith n good functional restdt foU^ng 
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purpose of the gmdunl, fordblc Increase of extension Is usually Indl 
caled 

The hinged appliance Tslth the upper and lower arms of the oppll 
ance connected b> a lumscrew can be firmly attached to the postcriof 
aspect of the thigh and leg and then» b> the gradual turning of the 
screw the amount of extension can be forcibl> Increased. 

^^^M;nevcr gradual, fordblc flexion or extension dcsices arc used, 
they should be rcmo\*cd frequently for inspection of the Joint to asm 
tain if a traumatic reaction has followed these maneuvers, or to 
ascertain If the knee !s gradually returning to its original fixrf post* 
tion If the amount of movement gained by gradual forcible fl^ca 
or extension is lost after removal of the applbncc it usually Indkale* 
a traumatic reaction this Is present mechanical force should 

be abandoned for the slower but surer methods of phy'sical therapy 
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nioval of semflunar cartilages the 

Kctensloii moven^nt p«5«i a artata ^ ^ ^ 

loddng sudden giving or Jerking sensa'uo^ witUn Tl, 
movement. FrequenUy these are not nouSd wh^ m 

Ihe leg during the day but after retiring ?“ 

notice these sensations within the k^ uin, j J? ** ^ 

be foDowed by pain. ^ and they win usually 

Practicany always the above symptoms are -i.v jl 

wa« wftkm Me knee These are usnaHy^itaTtS^^S^orlJr 
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Physical therapy is indicated In these cases for the purpose of over 
coming muscular atrophy and maintaining the strength of the quadri 
ceps muscle This can be accomplished by massage leg exerases, and 
faradism to the quadriceps 

PosmoNB or Function — ^When, following knee-Jomt trauma, loss 
of function is threatened or inevitable, the surgeon must guard against 
faulty positions of stiffening and make sure that when the patient 
does recover he will have the greatest possible usefulness In the dam 
aged extremity 

I recently talked with a number of ortluipedic surgeons concerning 
the best pcoitlon of ankylosis of the knee joint Several felt that the 
leg was most useful when akyiosed at approximately a lo flexion 
angle A few others preferred full extension as the best position of 
function wben complete ankylosis was inevitable. 

In working men especially when they must bo on their feet all da> 
and considerable walking is Involved I believe the full extension posi 
don gives more strength and causes leas backache and tiredness in the 
lumbar region and groins. The sll^tly flexed position makes the anky 
losis less a^^jarent and probably is more comfortable and more useW 
for the sedentary worker 

The tendency for certain deformities in the knee Joutt to develop 
during long periods of unmobOixadon must be guarded against 

As the knee joint is stiffening following severe trauma there is a 
tendency for an undue flenon p^^don to develop A fleson ankylosis 
beyond a lo to a angle fa extremely disabling 

A genu hy per ex tension or backward angulation of the knee joint 
fa prone to dCTclop during a long period of rest In bed In lower extrem 
ity injuries Frequent change of poslUoo of the knees and especially 
flenon and extension exerdses are the best ttwitw of preventing this 
deformity Wben this fa Impossible a posterior sphnt or a pad In the 
popliteal space is always micated. In placing the lower extremity In a 
cast, it is fetter to have a sll^t degree of flexion present to avoid this 
danger of hypercxtenslon. When the nature of a trauma <Tin< for a 
complete extcjision of the lower leg the popliteal space should always 
be padded to prevent hyperextenalon- 

The concomiUmi injiffw of other fohtis In the lower extremity must 
always be borne In mind in the surgery of trauma. Protection of func 
don in the hip and ankle joint whffc treating a traumatized knee joint 
is imperative The avddance of flatfoot and the making sure that the 
foot does not drop below a right angle will be of the greatest assistance 
in restoration of function In the knee jomt 


Anile Joint anh Foot 

Lc« OF FUNcmoN lo the ankle Jomt fonowtog trauma la moat fre- 
quently the result of loss of the doraifleiion foot functfoo. An ankle 
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Artkroplcsty — Arthroplwly ol ihc knee joint U Indicated only h 
selected eases. In scscrc fraciurw Into this j(jlnl, with bony Bnk>'icisl5 
which has obliterated all signs of the joint surfaces and with the (cj 
In fairly good position It Is nescr Indicntetl Stabillt> of the knee joint 
ia the first consideration nnd the risk of giving a rtall joint In such 
cases must be borne in mind In cases of bad displacement, such as t 
marked flexion of the lower leg with a itllT knee joint, espedaUj in 

r nger Individuals the operation may be perform^ Unless oce oo 
quite sure of remodeling a good firm knee Joint it U better to 
Btralghten the leg and allow It to ankylcne again In this Improved 
position In many eases of Infection where bony ankylosis has oc 
curred without complete loss of the contour ol the joint surfaces 
arthroplasty Is Indicated hut only after several months have elapsed 
since the active infcalcm has ceav^ 

In 1919 I observed Dr PuttI of Bologna, Italy perform this opera 
Uon and was Impressed with the extreme care with which he remodeled 
the exact contour ol the condyles and the normal depressions In the 
bead of the Ubla followed by a most painstaking rellnlng of the jdnl 
by a pedicle fasaol transplant He demonstrated 13 cases operated 
on In the past all of which had more than 75 per cent fundion la 
the knee joint, ^ 


Aenvt AND AsstSTCD Acttyc Movcsjent— Success In these case* 
since then has been due to the proper selecUon of the subject the an 
exercM in remodeling the articular surfaces the use of a suffideotly 
large fascial transplant, long-continued traction and the early use ol 
assisted acUw motion to at least 50 per cent ol the normal joint 
movement, foUowed by active moUon In the knee Joint after six 
weeks and awoc^ted with physical therapy until the greatest possible 
function Is obtained, 

p^ragCMt of these paUents to persist in their efforts to re- 
gain function Is of the greatest Importance One should make some 
form of raring appliance showing the limltaUon of motion before 
the opera^ ^ ^ Increase In the amount ol moUon gained as time 
goes ^ Nothing fa so encouragiog as actually vfauall^g the prog 
reas hi the range of joint movements e> 

tno^t during th« Mriod of tr«t 
ment of any of t W old .pint injuria U nlwuy. an WnUvi to cn- 
couragenrat and a)Sp<Totfon on tha pan of IbAatlent. 

d^^ •‘rthroptaty, 

Mechanical splints leather knee lackets .toti vumnl 

^Uuts tavo b«n dovdopod for 
Sn kn« )0tot5. Oporativo proadute 

U indjcated fu nu»t of thrae cumj Preloiigtd^S^’,^u 

the MtenjloD po?lUon irmit follow Uw 'fB “ 
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Early mobilization of the various joints mvolved in the ankle and 
foot is imperative If fibrosis and a certain amount of stiffness are to bo 
avoided. The foot and ankle stand immobilization better than the 
wnst and hand doe to the fact that these patients are usually up on 
crutches are swingmg the foot and lifting it Into different positions, 
and frequently bear a certam amount of waght upon the extremity 
even though It is in a cast Immobilization with a certain amount of 
function continued is less disastrous than immobilization with com 
plete absence of function 

The badly swollen foot which results from crushing trauma should 
be relieved as soon as possible. Hemorrhage under the strong fascia 
of the foot, If allowed to persist, often results In a fibrosis We do not 
see the effects of ischemic paralysis m the foot as often as m the upper 
extremity We see the congealed foot oftener than the cong^ed 
hand This usually follows a prolonged persistent swellmg and espe- 
cially a persistent swelling combined with prolonged Immobilizatioa. 
It always results In a painful foot and Is usually accompamed with 
cyanosis clammy skin thickened hard swollen tissues and a stiff 
usdess foot 

Treatment — The acute conditions of the foot and ankle and vari 
ous deformities of these parts are treated In other chapters Treatment 
here will be limited to the restoration of function m old disabling con 
ditions following traumas to these Jamts 


TRAUKATIC AKTHRITTB OX ANXUB JOINT 

Traumatic arthritis of the ankle Joint occurs in older individuals 
who usually show a tendency to orthntis in other joints A severe con 
tusion of the ankle jomt In an old Individual may result in this 
condition. The early x rays are frequently negative and the condition 
is treated as one of contusion and sprain At first there may be con 
slderable mobility in the ankle joint, but this gradually decreases and 
pam is complamed of more and more. After a few weeks a second 
x-ray Is taken which usually reveals osteo-arthntJe deposits along the 
astragalus or tiblal surfaces of the joint or an area between the tibia 
and external malleolus of the fibul^ Prolonged immobilixation espe- 
cially in older individuals Is to be avoided as far as possible When 
there is a possibility of Joint caitilaK Injury m these contused sprained 
traumas traction with separation of the joint is essential Ev'ery day or 
every other da> the extremity should be released from traction how 
ever and heat massage and active exercise by flexion extension and 
lateral movements should be allowed. Passive movements with the dan 
ger of carrying these cxerdses beyond the pain point is never Indicated 
Too early weight bearing frequenUy predisposes to osteo-arthnds 
in this joint However after the condiUon is established and sta 
Uonary wright-bcaring although painful should be encouraged Per 
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joint may completely lose Its lateral mmxmcnl and yet, if thla power 
oT dorsiOexion of the foot remains the patient can be comfortable and 
usefuL Loss of antcroposlcrior nvovemcnls of the ankle joint, cspediDy 
In tho equinua position, La the most dlsabllnR 
Injurlra which destroy the normal wrtlcal weight bearing an^ 
through the ankle joint always result In a certain omount of leas of 
function This may follow fractures In the lower end of the tibia and 
fibula Pott s fractures, with a backward angulation of the disUl 
fragments, rarely a forward angulation of these fragments and a 
fracture through the lower end of (he fibula, often resulting in an 
abduction deformity followed by a traumatic V'algus position of the 
foot A traumatic varus position frequently follows fractures ihroagh 
the malleoli AU these result In a loss of the \ertlcal weight-bearing 
angle, 

INTRA ABTICUUMl INJURITES 

Intra-ortlcular Injuries may result In a traumatic arthritis, due to 
damage to the joint cartilage, a contusion of the Joint followed by 
Infection with or wrlthout the formation of pus, fractures extending 
tolo the joint ^th a fragment of the fracture protruding Into the 
joint forndog this type of arthritis or partial or pompleto dlslocatkas 
of tte ankle joint In the latter, a separation between the astragalus 
1 resulting In a valgus position and a 

partial torward sUppbg of the tibia on the astragalus Is not uncommon. 


PEBlAJmcULA* INJURIES 

Periarticukr injuries most often rwulUng in loss of function ait 
severe crushing injuries of the ankle with fibrosis of the capsule, lip 
Infections following sm-ere Injuries 
b the ^^rbood of the ankle, resulting in the saSie fibrosis, and 
r” »PraJn5 or sprain frac 

turcs. m whole condlUon often results In a ankle or turning of 
the anJue. 

The ankle joint and of the hind toot and the JoInU of the 

forefoot are so do^y related In function and several of these are so 
^ t^mitanUy In the Injury tot rat^Uon of 

fu^ usually involves ccnslder.Uon aimed toth at to ankle and 

^t bearing angle the nudnteCS^a m 

" 90 “ angle and to S 
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A sUght vana position of the foot u , 

dgus position Every effort nmst be made to"kev.^t &te"o'f tl^ 


valgus position Every effort nrast be 
conditi^ from developing as a permanent 


deformity 
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least two weeks During this period the use of diathermy will help 
relieve the pain and swelling In the absence of diathermy hot fomen 
tations or the contrast bath u min of a hot local foot bath then 3 
mm of a cold local foot bath or alternating hot and cold fomenta 
tions will all help decrease the marked swelling and reaction about 
the ankle and foot A pfllow or blanket splint during this penod 
will prevent redislocation and fa usually all the splintage that Is neces- 
sary From the third to the seventh day very slight assisted active 
eserdses may be used During this period massage of the foot, ankle 
and leg following the direction of the venous flow and given dally is 
mdicated After a week the amount of active exercise can be increased 
At the end of two weeks a light, molded boot sphnt holding the foot 
always at a right angle and protecting the back and sides of the ankle 
can be applied and the patient allowed up on crutches He may now 
go home and report for physical therapy treatments at least every 
other day These consist of heat massage, and an increasmg amount 
of exerdse At the end of a month, weight-bearing can usually be 
allowed The contrast bath used two or three times at borne by the 
patient with frequent penods of rest with the leg elevated higher than 
the bullock will prevent the swelbng of the foot so common in frac 
tures and dislocations In this region. From the fourth to the s ixth 
week it may be necessary to protect the ankle by a firm bandage or 
adhesive strapping but at the end of that period if the above active 
treatment has been earned out recovery is usually complete 


OLD DISLOCATIONS OV ANKUK JOINT 


Old complete dtslocatioos of the ankle are seldom seen. Operative 
procedure is usually necessary to overcome the contracted tendons 
fibrosis, ai>d the malposition of the bones when one of cases of 
old dislocation fa seen I have had oilly one such case. 

Old partial dislocations with loss of function are not uncommoiL 
Qosed manipulation with a Thomas wrench will usually overcome 
lateral or medial partial dislocations This should be followed by from 
two to six weeks immoblUxation In a foot splint The latter should be 
removed dally or every other day after the third day for hot contrast 
baths massage, and assisted active and active exercises Oc^ionaJly 
I put on a cast with walking calipers and do not remove It for three 
weeks Every effort must be made to prevent fibrosis within the ankle 
joint or foot Joint by m a in t ainin g mobility and exerdse to as great an 
extent as possible. 


Anteropostenor partial dislocations of long standing may be reduced 
by dosed manipulation under anesthesia. If this fails, however opera 
tJve IntETtercnce fa Occasionally a tenotomy on the t^on 

AcMles, combined with dosed manipulnUoo will overcome the de- 

“--py ‘0 -to- 
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sistcnt use of heat mas^gc, and cterdvs combined with wnsJtl 
beonng wlU oUen graduallv smooth the small ostco'artbrillc deposit! 
BO that walking can be performed without pain 

runuLLKr arthritis of ankix 

Purulent arthritis or direct Infections of the joint from compound 
fractures Into the joint compound dUlocailons or threcl Injuries al 
ways require adequate drainage If pas forms J^ralnagc tubes Into the 
joints are not indicated They ma> be placed down to the joint BI 
lateral indsiotis with drainage doum to the joint ma> be necessary but 
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a through-and through drainage tube nrartf«»n,» „i 

of the joint cartilage Frequent active movrm<Jt 

cated during this period of drainage ^ ^ ^ 

OF ANXLE Joint 

Dislocations of the ankle joint ate to be j 

tomobOiiatjon in a cast ftdlowlng reducilm Prolonged 

thou?^ the appUcaUon of a cast to the 

patient to be op and around on crutches ^ ^ ^ ^ 

^ay dislocated ankle ^ ^ 
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are seldom markedly displaced Rest in bed and traction to keep the 
joint surfaces separated combined with heat massage and early 
active motion will usually gi\c a good functional result 

D1SI.OCAT10NS OF ASTRAGALUS 

Dislocations of the astragalus are not uncommon Cotton describes 
ele>*en different varieties of this injur> It is frequently accorapamed 
with open lesions Marked damage to tendons and to the ligaments of 
at least four of the foot joints usually accompanies this dislocation 

Effort should be made to reduce these dislocations by the dosed 
method as soon as the> are seen Reduction may be aided by the 
Thomas wrench. Failure at dosed methods should be followed by an 
attempt at open reduction Pressure of the dislocated bone upon the 
soft tissues soon results in sloughing and infection The latter Is a 
serious complication in this condition Therefore great effort must 
be made not to damage unduly the tissues during the attempt at 
dosed reduction and failure of this method should be followed at once 
by an open arthrotomy If the bjury is a pare dislocation and no 
fracture is present it can usually be reduced Complete removal of 
the dislocated astragalus Is sometimes necessary but it should be 
avoided when possible If It ts complicated with fracture it is almost 
impossible to reduce the dislocated fractured fragments and its re- 
moval is therefore necessary Never should pressure necrosis and the 
dangers which follow this be allowed to dc%ek)p from leanng a dis- 
located fragment of the astragalus Intact 

Following reduction redislocatlon is \ery rare and need not be 
greatly feared during the active treatment of the condition ilobiliia 
tlon of the foot with heat and acU\r mos-cments are far to be pre- 
ferred to ImmobUlBitian by cast treotmaiL Great attention most be 
paid to the protection of the badly contused often partially necrosed 
soft tissues Figure 33 illustrates one of my cases in whi^ the dis 
located astragalus was replaced this treatment being followed by early 
use of heat massage and active excrdscs The result was the complete 
restoration of function within six weeks 


FRACTURES OF THE TARSAL BONES 

Fruciures of the os colas astragalus scaphoid cuboid and any of 
the cuneiform bones seldom occur without a certain anwunt of damage 
In the adjacent joints ol the loot iluch of the pain and disability 
which follow fractures of the o* calds are due to associated lomt in 
jury In the astragalus-calcaneus Joint either the result of the trauma 
or the result of the prolonged treatment of this fracture 
Fraaura in the boDM ot the foot neceMarily require a certain 
amount ol hjaUon Eierj effort should be nude for the best possible 
te-apposition of these tractmed fragments othermse painful fi^may 
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mCTURE OF WAI,LtOLUS 


Fracture of either malleolus nilh marled scparalfon bclmo the 
malleolus and astragalus ma> result In a gradual valgus or taruj pod 
tion when weight baring Is nllowed RcposlUon of these malleoli to i 
position as nearly normal os possible Is therefore Indicated In all soci 
fracture*. As a rule, in the marled displacement of the malleolus fol 
lowing fracture cspcaally the internal malleolus, I male a small semi- 
lunar fndslon over the anteromedial aspect of the ankle joint, as-oidlng 
the tendons and crpos/ng the fractured fragment The displaced roal 
leolus is pushed or hooked up Into Its normal position the fractared 
surfaces being carefully approximated Two mattress sutures of No. J 
chromic catgut are thw applied through the fascia and perJosteura of 
the fractured fragments and tied, thus bolding them In close apposh 
tIon A second Une of continuous catgut b sewed through the tom 
fascia to strengthen thb fixation nnd the wound b closed without 
drainage 

In addition to the advantage of replacing thb fractured fragment fl 
large amount of old blood and blood clots b e\'acuated from withla 
the ankle joint I have performed thb operation some eight or ten 
times, and In every case there b alwn)’s a marked bemo-arthrosis. 
These paUects recover more rapidly and with better functional resuJti 
than do those whom I have attempted to treat bj the dosed method. It 
b IndloUed only when there b marled dffplacement of the niallcolus, 
y/hea th^ treated by the dosed method aspiration of the 

hemo-arthrosb b Indicated, If as often happens, there b marked swell 
ing of the ankle jolnL rr— ^ 


, inverted b opplW 

following eithCT the dosed or open method of treating these fractures. 
If the malleoljo b Involved n 5t,„ight position of tie foot 

b preiereble to inveraloa, Eitreroe invenfon ns formerly pmctfctd 

following tie .ppi 

csUm of tte .ptat it b ronoved nnd mruage of tie foot, ankle, 
Md oww eg b gi™ b reputed dni other until 

the ten* to the tourterati By thb time the mund b healed 
nuiMage, and slight artive move- 
ment can be styled By the end ol the fourth wwl. conildetaHe 

^ger of refr^ure Here a^ia, contrast baths, various forms of 
heat applied daily or every other day 
of active movement will hasten 

longed swelling in the ankle C 

lorT^ weeks of tamobUbnUon InTc^ PracUcaDy always W 


raACTtmis INTO ANJtti JOINI 

Fractures through the Infra articular face of ih. twi , , ^ _ 
through the articular surface of „tr.^^ ^ n«^n„" bS 
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These cases should be treated either by prolonged gradual mobiliza 
tion of the joint by physical therapy methods or b> a penod of phj-sl 
cal therapy followed by manipulation. 

Heai and Massage — Heat is always Indicated It may be given as 
diathermy hot fomentations hot baths and preferablv contrast baths 
or hot paraffin baths as advocated for the hand Massage first of the 
stroking and later of the kneading type accompanied with a sense of 
stretching and freeing of adhesive bwds should be given dally 

Exzacist — Exerase especially actlv'e movements by the patient 
himself Is most valuable If there is no contraindication for active 
use of the foot, mechanical apparatus may be used to Increase the 
amount of eierdse Pedaling a sewing mat^e or a Jig saw is a good 
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occupational therapy maneuver Figure 34 shows an ankle eier 
dscr which has been very beneficial in overcoming stiff ankles due 
to fibrous ankylosis Pedahng a bicj-ole is another excellent exerdse. 
The bicycle can be made stationary by holdmg the rear wheel from 
the floor on a bracket None of these exercises should be persisted m 
until the part is fatigued and if swelling or reaction follows the 
amount of exerdse must be decreased 

Foecepul Mantpulatios — ^Forceful manipulation of the stiff 
ankle joint under anesthesia is a questionable procedure although the 
anUe joint will stand this better than most Joints Some advocate 
forceful correction seauing a certain amount of Joint movement and 
then placing the ankle jomt and the foot In a cast to hold this movT 
ment for a few weeks and then repeating the maneuv'er Personally I 
am opposed to the cast immobihiation, espeaally Immediately after 
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follow Seldom should immoblUiation of these fractures be permitted 
for more thrm two weeks without removal of the cast or fcratlon «pll”l 
for the purpose of heat contrast baths massacL and ankle move" 
menh The day of prolonged immobllliatlon of the foot in a plaster 
cast followed by weeks devoted to overcoming the swollen edematous 
condition of the member and the pain and stlBness so common In loot 
injuries has passed. There will always be a certain number of these 
complications but closer aUention paid to physical therapy measures 
herein outlined will prevent the majority of them. 


SmT ArrKLK JOINT DUE TO EIBKODS ANKYLOSIS 

This is ustuUy due to prolr^ Baatlon foUowing fractures In the 
lower eitremlty or to sepsU lollowing either locdtrauma or a sec 
ondary infe^on As a rule, the nnkylosU Is In a faulty poslUoa and 
too often it Is accompanied by a certain amount of footdrop 
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BONY ANKYLOSIS OF THE ANKLE JOINT 

If the weight-bearing angle and the position of the foot are practi 
cally nomifll It is questionable whether an attempt should be made 
to ONTTCome the stiffness WTien the ankle Joint, however Is antylosed 
in a faulty position operative procedure Is necessary Sometimes only a 
wedge of bone from the antenor portion of the ankle jomt is removrd 
to allow the foot to be brought to 90 of dorsifleiion. Sometimes the 
operation is for the removal of an obstnictmg piece of bone which has 
b^ displaced into the joint at the time of the fracture Sometimes a 
rcfracture through the lower end of the tibia and fibula with a reset 
ting operation to restore the weight-bearing angle Is aH that Is neces- 
sary In a few cases a typical arthroplasty of the ankle joint may be 
mdicated 

\^^laleveT the operative procedure it should be followed routinely 
by heat, massage and citerase m order to restore the greatest pos- 
s&le amount of function 

A cautionary note must be added concerning too early operations 
on the ankle joint, following a septic process An infection at the site 
of a partial or complete arthroplasty can N-ery easily spoil the result 
likewise too early weight bearing following an arthroplasty can start 
up an osteo-arthntis in this joint which will be disabling Here a gain 
a prolonged period of traction is indicated following the operation. 
In many of these cases a walking caliper with traction from a shoe 
to the end of the caliper can be us^ This wfn keep the joint surfaces 
separated and at the same time will g!\*e the hcalmg advantages and 
function restoring proclivities of the use of the leg and foot 


TIIE “CONOEALED FOOT” 

Mention has already been made of the congealed foot The entire 
foot is swollen and firm The skin is stretched blanched or cyanotic, 
Is usually cold and is often covered with a clammy sweat The swell 
mg usiuJly mcludes the entire front portion of the foot from the as- 
tragalus to the toes The patient coroplams of pain and because of the 
pain he seldom bears any wei^t upon the extremity He either uses 
crutches or bops When visited m his home he will be found going 
around the bouse resting the knee of the injured extremity upon a 
straight-back chair and moving this chair with him I havT recently 
seen a case of this nature of four years standing Several j-ears ago I 
had such a case referred to me from Jefferson Barracks which had 
persisted for two > ears A heavy object fell upon this patients foot 
fracturing two of the metatarsals The foot was badly swoBen from 
fte tl™ of tho aeddent ajd to, 5<nrUing which ™ at hrst somewhat 
riematows and soft ^duaUy hecame finn but persisted the entire 
two i-ear, I treated thfa foot for efeht months without rel.esmg Se 
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manipulation under rzw, bccatwc of the danger of Ewcliing and tra« 
malic reaction from the treatment 
After two weeks of a \‘ory actKiJ ph>'*fcfll therapy regime as oot 
lined Just abo\*c, more forceful manipulation of the anile may be a»* 
sldered These two weeks of prolonged physical thcrap) often show 
whether there fs a tcndcnQ for recurrence of an old infection. A 
slight Inflammatory reaction or men a cellulitis maj de\*elop around 
old Certainly no manipulative procedure should be curried «t 
In the presence of a potential Infection If there Is no rcactloa altff 
two rwks of strong massage and nctU'e exercise and especially If the 
parts have been loosened up Ij> this procedure forceful 

manipulations, prefcrahly \rithoul anesthesia, maj be considered The 
foot is posj^ and strong traction Is made dcnniirard from the anUe 
Joint Usual}} there fs a certain amount of footdrop present GetrtJe 
but fn^Mingly strong flexion and extension of the ankle Joint, vtA 
followed by strong lateral movements are now 
ttmed out by the surgeon. The patient will usuallj complain of pain 
but Es ® If 1^ not seirre A sensation of stretching and sometimes 
of a «uddCT tear of on adhesion foHowwl 1^ a more marUd move* 
frequently accompanies these maneus'crs. Immedl 
Uie whirlpool bath or a local foot 
patient is insteveteti to keep moving his ankle 
to maintain the amount of movement gained The bent massage, ami 

manipulation is carried out Thus by alternating physical therapy and 
^^^ulation, function can be rerto?^ the nSforfl7 of cas«^ tHs 

expended lo irttmxx 
rf^loty condition of the lool, tod the 

Uon of thie deformity by fwSw 

better Oma tie eppUcatlon of a olSteTel^ In?; ®"‘* 
tomoMIUatlon .ptet out be ^ 

sage, and slight eserdse, after which the j ^ 

fredtient the periods of mobUiiaUon ^ 

nsanipnlatJon U* less danger there b o, 
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This treatment is persisted m for from two to three weeks Occa 
slonally the patient ^ bear weight upon his foot ^gerly at the end 
of time but as a rule, weight-bearing will not be tolerated. How 
ever, improvement in the conation depends to a large extent upon 
redeveloping function. Two years ago Dr Ralph Carothers of Cm 
dnnatl Ohio suggested to me the use of a walking caliper in these old 
congealed feet Since then I have used it In two cases with what I 
consider excellent results 


Ube of Walking Calipeil— A plaster cast is appbed from the toes 
to just below the tlblal tuberosity at the knee In this cast is encased 
a walking callpier The patient b then given a pair of crutches and 
taught to walk, bearing the wdght of the injured leg upon the iron 
loop of the caliper projecting below the casL After the patient has 
learned to walk with this caliper he fa allowed to go home and persist 
in this walking for four weeks He then returns to the hospital or 
the physical therapy laboratory when the cahper fa removed and an 
other stance of two to four weeks of heat massage and efforts at 
active exercise are carried om Again the walking caliper fa applied and 
the patient fa allowed to return borne for another period of four 
weeks Usually upon hfa return at the end of this period and follow 
mg a period of massage and exerdse the patient can be persuaded to 
wdk in a shoe the leather of which has been cut so that it will fit hfa 
foot If possible he fa persuaded to give up crutches and use canes 
Continue use of the foot with continued contrast baths massage and 
exerdse usually completes the cure of this conditioru The treatment 
often must be persisted In for nronths. 


Case IV — Figure 35 shows a foot which was so badly cmshed that 
amputation of three of the toes was necessary The foot remained badly 
swollen and developed into the typical cong^ed foot The patient was 
referred to me from West Vlrgliiia Hb local physldan according to the 
patient hid advised an arapotatloo above the ankle He had been treated 
by every kind of light known '* so he stated He was finally pronocnetd 
a permanent total dbabtUly case WTien be was referred to me four years 
had elapsed from the time of his injury At the first examination the patient 
would not allow me to tooch the stamps of the amputated toes. He wore 

S dding Inside his sock over the amputated stumps and wore no shoe 
e was using crutches but walked around the office by bopping The foot 
was swollen more than twice the size of the well foot. My ffiat Inclination 
was to advise an amputatloc of the leg at the site of election, vix,, the 
Junction of the lower and middle thirds of the UWa, Before recommendimr 
this however I placed the patient in the hospital and started the above 
treatment At the end of two weeks I was aWe to massage lightly over the 
er>d of his stump and could massage the rest of the foot The walklmr 
™ ■PP’^ «nowed to return to his home He us^^ 

walking caUpcT for six weeks before he reported again The extra twn 

remained In the hosplul two stud a half weeks for physical theiJ^ « 
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condlUon Flto years later I heard that this patient mu stlU tufa* 

'^^m'^revenUon of this condition Is to rcllesa: the persistent s«llhiE 
whjdi frequently follows crushing Injuries of the foot The 
a fracture should not explain the swelling and lull the surgeon to sl^ 
over the condition It Is practically olwnya due to 
dorsum of the foot and under the thick plantar fasda* f 

short time such a foot docs not yield to the elevated ™ 

the application of hot and cold fomentations and the use of the cc^ 
trast bath It Is wiser to make several small Indslons and evana^w 
blood dot and the blood serum than to leave these In place 
organlied shut off the drculatlon, probably develop a “7^^ 

litis in the foot with a certain amount of endarteritis and nnally, iw 
“congealed foot ’ 

When such a case presents Itself, the surgeon Is fmmet^t^ 0^ 
fronted with two problems (i) how to overcome the pain In this lew 
so that the patient wfll tolerate a certain amount of 
assisted active motion os a rule, such a patient is ver> nervo^, be 
afraid to let the surgeon touch his fool even for examination WQ 
wfll jerk It away at the least attempt at massage and (s) hovr^ 
secure the great advantage of function and escrdsc to help ovnUi^ 
the condition — In other words how to make the patient wdk 00 tno 
extremity The habit of not using It for months and often >‘cars must 
be overcome. 


liiPBOVKarKNT or CntcuxjVTiON — Such a patient should at first be 
treated in the hospital The first efforts are directed toward impro^ 
nient of tie drculatlon As described In similar conditions in the hand? 
the contrast bath Is an excellent stimulation of drculatlon. The foot 
is immersed in a local foot bath with the temperature of the water 
from 100 to no* F (37 7 to 43 3® C ) or more If the patient 
can stand It, After 13 min, of this bath, the foot Is immediately Iin- 
meraed in a second bath of cold water of approodmatdy 40” ^ 
(44 C ) for 3 min This contrast bath is repeated three time* 
and given twice dally The padeot 13 then put to bed and the foot b 
devated on pillowa and encased In large, hot fomentations, the base of 
the fomentadons bdng a saturated sdudon of magnesium sulphate. 
The fomentadons are changed every two hours. For a period of one 
hour between each change of the fomentations the foot Is placed under 
an infra red lamp or an electric baker In the evening the contrast bath 
B repeated and the fomentadoos and light are kept up during the 
night. After three days of this treatment, 11 ^ massage is started fn 
the nature of stroking beginning at the toes and extending op the 
foot and leg In the line of venous flow *1116 strength of thtu massage is 
Ijjcreased as the paUent can stand It, If the akin shows of becom 
lug water logged, the ^ fomen^ons and contrast bath are replaced 

by the hot paraffin bath as described under Hand Injuries, 



Functional Joint Conditions 


Ckart«r *1 ino 


FuNcnoNAi. Joint Conuitions 

This could make a chapter in itself and therefore only a few of the 
condlticns will be mentioned 

TftAtJUATIC NEUROSIS 

The more cases of trauma one sees tbe less is his tendency to diag 
nose thpm as traumatic neuroses Many of the latter have as an under 
lying basts a minute, often undlscoverable organic lesion which if 
ferreted out accounts for the apparent neurosis. A small adhesion 
within the knee Joint may cause pafn upon certain movements Physi 
cal findings are practically negative and the x ray is of no assistance, 
Tbe patient however leams to avoid these sensations of pain by de^ 
veioping the habit of avoiding the given movement A faulty function 
of the joint follows The patient may visit many physicians who 
failing to find an organic explanation of the condition tell him there 
U nothing wrong and that it is only a nervous condition The oftener 
he IS told this the more self-conscious he becomes and the more he 
feels misunderstood Naturally such a patient develops a certain 
amount of neurosis Therefore before classifying any patient as neu 
roUc, careful search should be made for all possible organic explana 
tioQS of the condiUoTL 

ilany cases of joint Injuries are treated by prolonged iramobOitation 
with disuse of tlM muscles and nothing special b done to preserve 
muscle cofirdioation and Joint sense A$ far as ordinary examination 
goes and as far as x ray evidence shows tbe trauma of the jomt b 
‘"cured However the patient cannot or will not use the member At 
examination the surgeon too often f^ves his sole attention to the 
patient s exaggerated eflorts to use the member and to the neurolc^c 
findings of atypical areas of anesthesia and changes in tbe lempenture 
sense. Most of us fall to grasp the fact that prolonged Immoblllxatlon 
and disuse lower the sensitiveness of the sensory nerve endings and 
therefore may contribute to the neurologic signs frequently responsible 
for the diagnosb of neurosis Finally s^^ of phobia are often planted 
in a patient a mind by the physician the relatives or by some inter 
ested lawyer and these fears combined with the long disuse of the 
muscles mid Joints may be the underlying cause of his neurosb I 
am quite sure that In the above-described case of congealed foot,” 
the remo\Til of fear of amputation and of permanent disabilitv and 
the encouragement given to Ihb patient during the period of hb treat 
mtnl decreased considerably the symptoms o! neurosb which were 
discovered in hb case during hfa first two weeks in tbe hospital. For 
exam ple thb patient had atypical areas of anesthesia over hb foot 
and lower cilrcniity These areas of anesthesia were variable that b 
they were present m one area at one examination and at the second 
ciaminaaon were absent over that ares but present over another He 
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above outlined Durlnc thU perlotl he went to the occupational tbcripy 
department and pcslnletl (he Mir Instead of rcpladoK the walkbg 
he consented In use on old iboc which vms cut to make U very loose 1 >T|p 
the old of crutches he tralket) with the shoe bearing little 

upon the foot He was ollowtd to return home for another month tod n 
now kick In Chlcagn receK/n^f further ph>'<fcal therapy lie has 8 
pair of shoes of the blucher t>pe The lop of the shoe at the ^ 

tongue was cut and a piece of leather opprorlmalely two Inches 
fUtUTcd In to make the shoe large enough to accommodate his foot. He » 



F». S5— Walkbi* ctUptr fa cue of conanlcd foot. 


vnJklng with the “d of two ewu* After two weeU of furtber physkri 
therapy be reported to my o&ce with pnurticaDy no iweDIng In the foot 
He had had • the piece of leather Inserted in the top 

of the to nonnal abowing that the 

had disappeared. That day be had walked tAx miles, using hla 
canes only for aaalstai^ He Inlorroed me that be Intended^ walk W 
to Wi hotel after Icaviogr^ office— # dirtance of a mile and a Quarter 
This patient b wfl] continue untD he has db* 

carded hb canes I beheve he wffl be aUe to return to Ugbt work la another 
two mootha. 
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Immediately the wrist flew into Its atiff position and the fingeiB became 
extended and rigid I immediately orderrf the patient np for a second 
anesthetic but be refused to go I then told him t^t I would try to reduce 
the ccaidltlan tmdcr local anesthesia A rather large, dull needle was teed 
and salt solution was injected on the dorsum of the wrist and hand This 
was dooe none too gently and the patient complained bitterly I told h im 
that the injection must be made swerml times nntQ we bcgM to notice 
movement In his wrist and fingers. Injections were repeated and attempts 
made to move these parts. Finally a little motion was gained and was 
gradually Increased until again we had the wrist donslfleied and the fingers 
completely flexed. They were agam bandaged b this position Three days 
later the bandages were removed and although some stiffness returned, we 
were able to secure considerable movement in the wrist and fingers. Again 
they were bandaged In the flexed positions. Two days later the bandages 
were left off and massage and Jcint reCdoailioo rrer ci sq were started 
The patient was told to make pulp balls and each day be was to give me 
from IS to 10 pulp haTh on my return vWl within two weeks the coaditloo 
was cured. In ray Judgment this was a true case of traumatic hysteria. 


Case VI — A second patient was recently referred to me with a stiff knee 
joint. He had been operated oo some djbt months previously for a dislo- 
cated Internal semDunar cartHsge. FoUowing this opeatiev a plaster splint 
wu applied to the postador aspect of his leg and thigh and was left b place 
for six weeks before it was removed, hlany attemits hid been made to 
secure movement b the knee but without result. The patket walked stiff 
legged with a rather exaggerated Irnip and complsmed of pab b the knee 
I kept this patient at the hospital and started ^ysical therapy b the form 
of i^t, massage, electric stimulation of the muscles, and assisted active 
exercises. Within two weeks the patient had devdqjed a 45 flexion of his 
knee Prepress seemed stationary at thb point Under general anesthesia I 
was able to secure 90 of flexion of the knee joint without any trouble. 
The knee was bound b this position and the patient allowed to awake. He 
complained of some pab and dtecomfort but seemed happy raTr the amount 
of flciioc obtained ^tliile he was under the aneslhw further flexioo 
seemed limited. Thb limitation of motion gave the vnyi of fibrooi Hmt 
tatkm rather than of bony obstnictloa. Undoubtedly a certab amount of 
cantractico of the capsule ai>d ligaments and foreshortening of the weaker 
flexor group of muscles accounted for thb limitation of flexion Further 


physkal therapy was given and we were always able to secure the 90 
flexkm of the knee. Further fleiian was gradually returning It was my 
opbkm that thb patient would make better progress at work rather th«n 
by CDCtbubg physical therapy trealments th^fore be was dbcharged 
Two thbgs bad happened to account for thb patient*i neuroib Right 
after the operation the doctor had told him that be had cut one of the 
ligaments and that the sewing up of thb ligament had shortened It so that 
the patient must not exp ec t to have full range of motioo b the knee Joint, 
The surgeon who performed the operation lived b another town When he 
saw the patient at the end of six weeks with the posterior splint stm b 
place, be critldred the local doctor b the presoKe of the patient, sUtina 

’P'St'''* °° to« In my opMon 

Ibnt imj titan* conttftutri to the nttmal*. After rrtoralnR honW thb 
patient refined to go W troek imUI . jettlement wa* made for hi* 
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made exaggerated cfforls to swing hla loner leg when first examined 
and, ns one of my assistants expressed It, “If his foot waso t so srol 
Icn, I would call him a ncuro “ All these signs and symptoms ha\-e 
disappeared with the improvement of the condition of the foot 
A pure traumatic neurosis in a Joint usually gives the picture ol s 
stiff ^Int Occasionally it is a flacdd condition of the Joint The history 
of injury Is often very slight WTien the condition of marked lUffncss 
develops Immediately after a slight Injury I am more suspicious of 
Its being a neurosis than when It develops several days or weeks after 
the Injury In the latter I am luspldous of adhcsioni or of other 
causes of painful joint which hold It rigid Frequently the hysterica] 
stiff joint has only the manifestation of stiffness and there is no com- 
plaint of pain If the condition Is seen early there is no swelling. If 
areas of anesthesia ore found about the joint early, I am more sos 
pldous of their being due to a functional condition than when they 
are seen late and after long dku^e of the muscles In the latter In- 
stance the cor>ditIon may be due to lowered sensitiveness In the sensory 
endings 

Examination under anesthesia Is one of the best means of differen- 
tiating between the functkinol sUff Joint and the stiff joint due to some 
obscure Internal derangement 


V—ThU patient was referred to me for a stiff wrist joint Tbt 
condltlra flowed Immediately after a faDIng rod hit the back of the 
patlcpyi wrlft dirring a blaiUog In « quarry Ifls phj-sidan stated that 
wrbt was new »^en but that the patient complained from the start 
severe ^ The wr^ wus beU perfectly stralRhl and rixld with tbf 
fingw rlpdly extended The patient wnuJd not tolerate manipolalfon becao*® 

f"«‘hi following the fnJoT' 
By Ihlj ^ ri^d poilUm of Uk hand ted ai«d • couin 

j S'. iB lit ritremlfy (Try holdins 

com tad rigid In M potltloo for jo mfn and note thU teodency 

V eiemlnntfona were new.ll« 

flie rigtdlV and oUyed^ over the ta<± of the wriit ondhand. The entire 
dorsOT ol to l^ tomed etMtlwln to pin prick X ray einminatko 

”” ’>»' llic pnlleit trae m 1 «P " 
coold ud bo nade witb»d 
rather deep angtl^ I ,y, ^ ^ 

eny of reebUnoe m from ndheilom « teorobttractioo- 

Tho fingOT c^d IQtewlso be Qezed and extended. The rrriit 'vras placed in 
doraiflodon, to flngeia compJetefy ncrerf ^ , 0 , 
then to enUre tad and ,r6 wie Sy tad^ Tte 

complaint, of pain «re 

were removed for to pmpo. „f exe„^\he"^.n?i^‘^ 
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immediately the wrist flew bto It* stiff posftion and the fingers became 
extended and rigid I immediately ordered the patient up for a seajnd 
anesthetK but be rtfoaed to go I then told him that I would try to reduce 
the condiboo under local anesthesia, A rather large duD needle was used 
and salt solution was injected on the dorsum of the wrist and hand This 
was done none too gently and the patient complained bitterly I told him 
that the injectwn must be made several Ihnei imtB we be^ to notice 
movement In his wrist and fingers Injecdons were repeated and attempts 
made to move these parts- Finally a little motion was gamed and was 
gradually increased until again we had the wrist doralfleied and the fingers 
completely flexed They were again bandaged In this position Three days 
later the bandages were removed and although some stiffness returned we 
were able to secure considerable morrement to the wnst and fingers. Again 
they were bandaged In the flexed posItioQS. Two days later the bandages 
were left off and rnassage and Joint reCducatloo exercises were started 
The patient was told to maie palp balls and each day he was to give me 
from la to ao pmlp balls on my retora vislL Wlthm two wteLa the condition 
was cured. In my jodgment this was a true case of traumatic hysteria 

Case VI —A second patient was recently referred to me with a stiff tn« 
Joint He had been opterated on some eight mraths pweviowly for a dislo- 
cated totenul scmflunar cartilage Following this operation, a plaster splmt 
was apphed to the ptosterior axp)ect of his leg and thigh and was left to place 
for sU weeks before it was removed hlany attempts bad been maoe to 
secure movement in the knee but withoot result Tbe patient walked stiff 
legged with a rather exaggerated Itmp and complatoed of pain m the knee. 
I kept this patient at the hospHal and started physical therapy to the form 
of heat massage electric flimolalioo of the mosdra and assisted active 
exercises Wlthto two weeks the pjatlent had developed a 45 flexion of his 
knee. P rogre ss seemed xtaiicnary at this pmtot Under general anestbesui I 
was able to secure 90 of flexioD of the knee Joint without any trouble 
Tbe knee was bourtd to this pxjstlGti and the patient allowed to awake. He 
complained of some pato and dlscoinfort but seemed happy over the amount 
of neiioo obtained. ^VTiDe be was under tbe anestbetJe, further flexion 
seemed limited, Thb limitation of motion gave tbe sense of fibrous Itmh- 
tatloo rather tlmn of bony obstruction- Undoubtedly a certain amount of 
contractKJD of tbe capsule and ligaments and foreshortening of the weaker 
flexor gr ou p of muscles accounted for this limitation of flexion. Further 
physical therapy was given and we were always able to secure the 90 
flexion of the knee. Further flexion was gradually returning- It was my 
opinion that this patient would make better progress at work rather than 
by con tinning physical therapjy trcatmenlj therefore he was discharged 
Two things had happened to account for this patient^ neuroaii Right 
after tbe cparatlon the doctor had told him that he had cut one of the 
ligaments and that the sewtog up of this ligament had shortened It 50 that 
the patient must not eipject to have full range of motion In the kriee Joint, 
Tbe surgeon who pafocmed the operatloo Il\*ed to another town. WTien be 
saw the patient at tbe end of six weeks with tbe posterfor splint stfll In 
place be criticized tbe local doctor In tbe presence of the patient staling 
that the splint left 00 so long was liable to make a stiff knee. In my opinion 
these two things ccmlrTbuted to tbe neurosis. After retumlM home this 
patient refused to go to work untfl a settlement was made for hh knee 
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diMbillty thu* the posslblllly of a compcnMlIon nrorosi* was In)edfd Into 
the case. 


COMPrNSATlOS NFintOSIS 

Often this desire for scttlcmenl, In public or industrial oeddents, 
fumlsbcs the basis for the neurosis The term ‘ compensation neurosis” 
best explains this condition Howc\cr, surgeons must be careful not to 
make iWs diagnosis until lhe>' ha\c ruled out all possible organic 
lesions and ah pure neuroma whfch maj be the true cause. The ten- 
dency to pin ‘compensation neurosis’ upon these Injury cases Is be- 
coming more prevalent than the often made diagnosis of maUngering. 


UAIIKOOUKO 


True tnallngcring Is a rare condition Most cases must be placed 
under careful observation In the hospital before this diagnosis can be 
definitely proved V/hen the nurses Inlcmts, or orderlies discover 
that a patient with an alleged stiff joint Is using that joint In the bath- 
room or while playing a game of cards with the other patients In the 
TOtd aM that It again becomes stiff as soon os the surgeon comes to 
the ward one can definitely diagnose malingering 
Atony cas« physically and mcnudly weakened by prolonged w' 
feiing develop neuroses. Gradually they come to rcallte ttot they 
can use the gi^ Joint, but the habit of loafing and of depemflog upoa 
others and the dread of again assuming the burdens of hfe cause 
thOT consdously to hold fast to their complaints and add other sips 
and symp^ms to the condition. Often the question of settlement fa 
Evolved These are the cases of traumaUc bj'steromaUngcring that are 
far more common than pure malingering. o 

In cmdlUon. ol tit Joint one most avoid getting toU « 

pto^dan* »ay to me Here is a case 
toumatic^eria. I W tdd him there is nothing wrong with him, 
^ » U^treatment two or 

’T'' for neurosisl On the one 

It is easy to stoulnte idea, of graST^^'^'^X IS 
of the caw in the paUents mmd with phyalcal th«X . tone 

dona! conffldra Is the underlying cause oi hlj aSlty Ym e«n 
somrttoes rub in more neurosis in „ hour than y™ in « 

year 
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FORMS OF PHYSICAL THERAPY 


This chapter has been written for the average surgeon who must 
depend upon the mtelUgent use of hla hands and the common-sense 
use of the ordinary physical therapy apparatus usually available for 
the treatment of hi cases. 

Machines, — Diathermy machmes expensn-e quarU h^ts vanous 
kinds of electrical apparatus and other more or less complicated forms 
of machine therapy should be provided by a phy^Idan in your com 
munlty wbo is spedalliing in physical therapy Every hospital should 
have a thorou^y equipped physical therapy department supervised 
by a physidan familiar with the use of these more expensive and more 
complicated types of physical apparatus. The surgeon should be able 
to refer his cases to such a department for Intelhgent, common-sense 
physical therapy treatment On the other hand the surgeon should not 
lose interest in his case when it is referred for such treatment. It is 
only by close coQperation and coSrdlnation of effort between the physl 
cal therapy department and the surgeon that the best results In func 
bonal restoration can be secured 


Occupational Therapy — Occupational therapy should be made a 
definite part of or should be coordinated with. tJie physical therapy 
department There is on mcreaamg number of well tr^ed physical 
and occupational therapy technicians wbo can be placed in these de* 
partments To leave the physical thcraFO' and occupaiional therapy to 
the tedmidans, onsupervlsed by a physidan especially qualified In 
physical therapy or If this Is Impossible unsupervised by t^ surgeons 
m the hospital mtercsted In securing functional restoration is a mis- 
take The departments will grow and Increase in usefulness Just as 
the Interest of the staff In these departments grows The technldans 
real lie this fact and are most anxious to have their work supervised. 


Importance of Physical Therapy — ^When pbysidans and surgeons 
tealiie that phyrical therapy dcfoitely belong to the medical and 
surgical field they will cease sending these cases for unsupervised 
treatment to laymen wbo arc dcvelo^ng so-called physical therapy 
offices In almost every dty Masseuses gymnasts health mstitutes 
osteopaths, and others who are treating all comers by their various 
methods of massage manipulation and exerase instead of working 
m dose cooperation with tbe physicians wbo know the needs of their 
patients belong in tbe class of cultists. 

In this chapter on joint injuncs I have gone Into considerable de- 
tail concerning tbe physical theroRr measures employed for each 
Individual joint The surgeon must realue that the problem is more 
compUcated In many of these cases than the mere beating massaemv 
a^ exercising of tbe given joint. The Joint is a component part^of 
the extremity The Injury Itself or the prolonged disuse of riSdes, 
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nerves, tendons, and ligaments In the remaining portion of the eitrcin- 
ity may account for the loss of function No matter how much lUen* 
tlon Is given to restoration of function In one Joint, our efforts may be 
nullified if nc fail to treat the joints, muscles, nerves, and other soft 
tissues in the rest of the extremity 
Coordination of the muscles and redevelopment of Joint sense are 
essentim in restoring Joint function Thus, in Injuries of the lower 
ptreml^, the entire attention must not be directed to the stiffened 
u? ^ taught bow to swing bis entire leg, bow to 

abdurt and adduct the leg how to flex and extend his foot, bow to 
walk. In a straight line climb stairs, and climb over objects, bow to 
^d on hU tiptoes and similar exercises, all directed to refetabllsh- 
mg muscle coordination 

Influences such as gravity and other conditions responsible for the 
nssui^g of faulty positions in an extremity must be constantly 
gu^ed a^^t the use of proper splints, tracllcm and correcthx 
exer^ UflCT the strong group of musdes so dominate the functioQ 
antagonists cannot act This Is seen in in 
shoulder joint when the strong pecloralls major and the 
have bKome ovcrconlradcd during a period 

during the trntment of the upper 
the wetter *“ '™lrdal"lr>g lunction in 

to developing coerdhutUon between the abduc 
'15'' “■ Ptotectlng the part againat gravity The 
tag eflert “oellent examples o[ the iloro- 

patient cures himsell In 
bon of tanctlon depLta ^ U^IUmnte rot^ 

the proper foundad^r^L^P^ ^ surgeon bull* 

teacher but the rwttfmt m.. » becomes the guide and 

that results in ^ cure Both^th^^ ^ 

constantly imprese this fact imon V"® techiJden murt 

his cobperabon and unless hep^ y'”? 

dally or weekly improvement ta^l. ° 

be of no avalL ^ condlUon phyrtcal therapy wlD 

a Ifi L I OO RAt> BY 

f o ’■ nuU>.UUT lOTW' 

57, 'iisT ^ c_. »ee 

pmotrtt. B rm-iS; 
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CHAPTER FOUR 


PHYSICAL THERAPY IN BONE ANE JOINT 
TUBERCULOSIS 

Willis C Campbell MJ) 

The occurrence of tuberculosis In bones and joints is but an incident 
In the dissemination of a constitutional disease orthopedic treatment 
alone la conseauently Ineffectual and e\ery effort must be employed 
to eradicate the aystemic mfection The aim of antltubernilosls 
therapy is to utilize to the highest degree the body s reparative powers 
by means of rest, a high calonc diet drugs tuberculin fresh air and 
sunlight. Orthopedic treatment, whether nonoperative or surgical, con 
sists of measures which prevent deformity and imroobnixc the affected 
articulation until the tuberculous process has been arrested by natural 
forces The local and constitutional treatment cannot be dissociated 
except for convenience In description but since light therapy has such 
a definite action on the tuberculous process it should be employed 
routinely In every case of bone and joint tuberculosis 

Etiology — The Infectious nature of tuberculosis had been suspected 
for many centuries but it was not until 1883 that Koch succeeded In 
isolating and cultivating the tubercle bacillus Several types of tubercle 
bacDU are recognized but only two types the human and the bovme 
commonly cause Infection in the human body The bovine type of in 
fectlon IS more prevalent in chfldrcn than In adults the Incidence of the 
bovine type constituting nearly one-third of the total number of cases 
in very young Infants WTieu aH ages arc considered the incidence of 
bovine tuberculosis amoimts to only one-fourth of the total number of 
cases There is no essential difference m the pathologic reaction pro- 
duced by the two organisms so that for practical purposes differentia 
tion of them may be disregarded. The portal of entry in either 15 
through the mucous membranes of the alimentary rima l or respiratory 
system. The mvasion of these tissues Is followed by tuberculosis of 
the lymphatic nodes cervical or mesenteric, and from this focus the 
badlU are distributed throng the blood stream to the bones or jomts 
In addition to the bfecllng organism two other causative factors 
should be considered first, the predisposition of the paUenL and 
secondly the local condiUons that favor the ImplantaUon and growth 
of the badllus. Hereditary transmission has been disproved but direct 
infecUon from assodaUon with a tuberculous member of the family 
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fa of frequent occurrence Jlfld Imuma fa nn ncccpicd predbposiM 
Mure, while severe trauma, ns extensive fractures or crushing of the 
1^1 J by tuberculosis Bone and 

Joint tu^rculosfa fa essentlallj a dbense of childhood beginning more 
often between tie i^cs of three nnd five but It fa undoubtedly more 
° j* senerally known, ns many cases ol chronic 

ftou’ other causes without a cot 
made Joint tuberculoab fa usually a roon 
^ column is nffected most often, next in 
r«pectively the hip knee, and ankle Joints, the 

Joints of the upper extremity are less often Inraded 

whTihnrJ'S^ f^ubercle bacillus causes Inilammatory changes 
^SrS^^ •« made by 

'■'"‘"“8 of the badllus The tistopatSl- 
nSc^d^Sf^^ ^ “Ji"' '•’* as that of a tub^Ious 

tadni In the Ussum th° Following the deposition of the tnberde 
contact with the a prollferatfon of the cells lying in dhed 

The microscoolc r^It* In Ihe formaUon of a tuberde 

of endoSdSleul.<v^°**^°j *btEe shows an accumulation 

and form a glantSl of tubercle coalesce 

giant cen fa ^,^ed S ^ 

EndreUntt this unH amorphous glandular materlaL 

their nuclei, FiSy there h in ° arrangement of 

phonudear leu^^^ lymphocytes, polymer 

t^fibroblas^lm^’o5^°P^^,^ the lesion becomes older 
vessels become occluded resului^i'*"*"^ tuberde The blood 
are elaborated by the hecnit bi necrosis, nnd the toxins which 
cascaticin. ^ produce disintegratioa and 

the^pCi'‘^th'^^sx^^fer’ •“ !»■>' «‘'™' •“ 

primary tnberculo^ of the •vnnvS?’"’ “’Ihe metaphysh, although 
served. There fa a gradual atraohkTnJ^^™^ occasionally ob- 
vades the Joint from without, the orttS i ‘l'’I™“tivo process which In- 
ColDddently with Invasion oT the btmrVu^ ’uriaces being undermined 
and after the joint fa invaded them I “ “ «ympathetlc arthritis 
synovia, hypertrophy of the vnu. Proliferation of the 

profusion and ercalon of the ofgranulatiQn tissue in 


locaaoiL aoscesscs are fonned fmm or complete did- 

follow the line of least resistance and necrosis, they 

mating masses The evduUon of ihem^ heneath the skin as flue 
three years depending upon the jobt r^uires from one 

Individual and the virulence of the infeetJ^^ ^ resistance of i 


. to 
the 
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Symptomatology — The chief symptoms of joint tuberculosis are 
pain (inability limp, swellmg sUffness and night cnes The physical 
findings are swelling of the joint, with or without apparent mcrcase of 
the synovial fluid muscular atrophy on either side of the Joint in 
creased local temperature and daily elevation of the general body tern 
perature- The onset is gradual and insidious spontaneous pain and 
pym on attempted motion are early symptoms The pain Is referred to 
a more distant point m the extremity when the disc^ Is in the proii 
mal joints as the hip and shoulder when the disease is in the penpheral 
joints the pnm Is local Swelling Is more apparent m the sup^aal 
joints and the local heat Is usually Increased- Muscular atrophy occurs 
earlier and progresses rnore rapidly than in other jomt afiections ilus 
cular spasm or rigidity is a characteristic manifestation Local symp- 
toms are more definite In children than in adults 

The muscular spasm limiting joint motion is less pronounced In 
adults and years may elapse before there is any material impairment 
of function This is due to the fact that the bones of adults are harder 
more dense and not so easily Invaded as the bones of chDdrciL In 
the acute stage, deformity may be caused by muscular spasm but in 
the later stages the malposition may be attributed to muscular and 
ligamentous shorteoiog to bony destruction or to ankylosis in a faulty 
position 

At the onset the patient is usualty weD nourished and there may be 
no debility until the symptoms become acute with excessive pain and 
loss of sleep Loss of wa^t Is rarely observed until the late stage 
or as the result of some complication such as secondary infection 
The temperature at the onset may be moderately elevated in tuber 
culosis of the hip or spine the afternoon temperature seldom exceeds 
37-2 to 37 7° C (99 to loo F ) but when the knee ankle or 
eOww is involved the temperature Is usually ele^'ated to 38 3° to 
38.8° C (loi to 102 F ) CoDStltutioDal symptoms are more ap- 
parent in children than in adults In adults fever h much lower than 
in children moreover, In adults the disease may contmue Indefimtely 
without elevation of temperature unless complicated by secondary 
infection 


The most frequent complications are tuberculous abscess pulmo 
nary tuberculosis tuberculous meningitis and secondary infection with 
pyogenic organisms Abscesses when deep may be evidenced by a 
slight increase in temperature and may cause symptoms by mechanical 
pressure according to their locaUon Secondaiy Infection is the roost 
common late compUcaUon, bang the cause of high temperature mnht 
excessive loss of weight and often death by the synereetic ac 
Hon of pyo^c lactoria and tba Bacatu, tubcrcuhsts Auwlotd^daro, 

>nd othar vfacara i, a aaqnSa of^Jl 
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Bone and Jo^nt Tubcfeidcau 

Diagnosis, — The charactcrbdcs o( tuhcrcuious Joint disnx art 
chromdity and hone dcstruccton \d(h ho( s?/Kht tendenq-' to new bo« 
formation The dlagno^f^ cm often, liat not ahrn>'3 be made by tbc 
fymrUoms and physical cjcnmfnatfon 'Hicrc arc no abnormal changes in 
the olood \rhleh arc of diagnostic \alae except that a high cdl count 
differentiates or Indicates a fccandary p^'ogenic Infection The voa Rr 
quet skin test is of \aluc in chiidren under (weNc years of age and U 
of greater significance »hen negnth'c l^n when pcHllIvc, as a Urge 
percentage of opparentl> norma) persons gite a poaUiv'c reaction The 



Joint fluid or mafenal from a cold v i . j 

Sbmitted to the laboratory for eWr^ ^ 

pirated material Into guinea-pigs may be I^lection ^ 

nosis at the end of six 

autopsy made to reveal any evident^ ^ 

of value to tho enri / ^ 
in the fluid imtn damjetjon ^ 

in <o tfl. protoency of 0* 
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is becoming nx>re popular as a djagnosUc measure and may be em- 
ployed with impunity in all superficial joints such as the knee and 
ankle but In the light of our present knowledge it is certainly not prac 
tical in such locations as the hip and spine 
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Dlapnotit, — The characteristics of tuberculous Joint disease are 
chronlcitv nnd bone deslrucllon with hut slight tendency to new booe 
formation. The diagnosis can often, but not nlwa>*8, be made by the 
symptoms and physical examination There arc no abnormal chao^ in 
the blood nhich arc of diagjiostlc \aluc, except that a high ccU count 
dlffercntlales or Indicates a sccomlary pyogenic infection The von Pit 
quet skin test Is of toIuc In children under twelve years of age, and is 
of greater significance when ncgalK'c than when positive, as a large 
percentage of apparently normal persons give a reaction The 



joint fluid or material from a coW bK.,. •. . j _j 

iabmlned to the laboratory for ^ 

are not often easily 

pirated materW into gninea-pig, Injectim of the 

^ .t the end of rii ^ 

nutopey made to reveal any evidence riii *£ 

seldom of value to the early stage „ ^ ^ 

in the fluid until deslmcUon Wna. 
h. proportlca. to the proficiency of the 
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IS beconiing more popular as a diagnostic measure and may be em 
ployed with impuiuty in aO superfidal joints such as the knee and 
ankle, but in the light of our present knowledge, it is certainly not prac 
deal In such locations as the hip and spme 
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Roentgenoscopy — In (he earlier stages the roentgenogram Is geo* 
crnlly negative and is of but slight diagnostic \‘aluc until there has 
been definite InvTialon of the bone The first signs noted are pakoes 
of the osseous structure and distention of the capsule of the Joint- 
After several months, destructive changes may be obser\*ed bcMth 
the articular surface which Is undermined Erosion of the surface U 
observed only after cxlcnsKf Invuslon of the Joint, and, as the process 
advances all parts of the Joint wfll be destrwed In tbc spine, the 
roentgenologic demonstration of paravertebral abscess may be the 
first positiv'e evidence of tuberculosis, preceding any visible change lo 
the vertebrae although the abscess may be unrccognlied In many 
eases The abscess appears as a spindle-shaped mass symmetrical iwj 
bilateral, surrounding the affected area of the spine. Paravertdxal 
abscesses occur commonly In tuberculosis of the dorsal >*crtebrac 
the frequency is considerably less In the other portions ol the spine. 
The finding of an abscess, however, Is Important in cstablls^g 
definitely a diagnosis of spinal tuberculosis, In determining the 
of the dlseftse, and la evaluating the progress and prognosB ol the 
particular case. 

little or no new bone formatJoa takes place during the rep^ of 
tuberculous Joints With subsidence of the disease there is a gniiw 
condensation of bone in the area Involved and a restorollon to nonrol 
osseous structure In the bone surrounding this area. After the procetf 
has entirely subsided the bone wfll be Increased In density as compared 
to normal bone but the contrast is never so marked as in joints which 
have Infected with pyogenic organisms WTicn sinuses and secoo^ 
ary Infection are complications, new bone formation may be observed. 
Healing without Infecdon by the production of osseous tissue is more 
prevalent In tuberculosb of the vwttbroe than In Involvement of otlw 
joints 


Nonoperatlvc Treatment. — ^The Importance of Inatituting treat 
ment as t^Iy oj posslhle and of enforcing the necessary procedures 
consbtently mast tw einphaslied Tuberculosis Is an evolutionary pt« 
ess that runs an IndeMte course the length of Utne requited for such 
evolution wries consMe^Iy but all cases should be under dose ob- 
s^Um for a period of at least three year. The treatment consists 
of local measu« and ^tltuUonal therapy .ppjlad rdmultoneously 
and continuously until the disease process U arrSS and encapsuUled. 

of deformity may be 
treatment Immobffliatlon 
by ipparat^ a^ miu^lar ^d relieves pain. Traction may 

aUo be applied to separate the inflamed Joint surfir^ Arsn.rs.tiM ranst 
be employed for a hmg period of it must maiSr'tiS^lnt In the 
most useful “d sbould be so designed 

that it can be easily removed for heliotherapy or otSr^ghfSst 
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Nonoperative Treatment 

ment or If not removable will not prevent the light rays from reach 
ing the entire surface of the body When ambulation h possible the 
apparatus should be constructed so as to prevent motion and the pres- 
sure from weight-bearing on the diseased joint These measures must 
be strictly and continuously employed in conjunction with any and 
aH forms of treatment for tuberculosis of joints whether constitutional 
or operative, Jn those observed m the early stage, or even In a later 
stage before the deformity has been fixed by strong adhesions mal 
position can often be corrected by special apparatus which by well 
directed force often combmed ^th traction very gradually and 
slowly aligns the affected part m the moat useful position. 

Care must be exerdsed at all times not to mduce force too rapidly 
Brisemcni jorci or forcible movement either with or without anes- 
thesia, must be employed with great caution in the treatment of tuber 
culous joints Unfortunately this procedure is used very commonly 
bat such practice is capable of producing serious damage Flbrotts 
adhesions are more resistant than bony structures and therefore crush- 
ing of the atrophic* eitreralties of the bones gross fractures and 
violent reaction within the joint followed by further organization and 
stronger adhesions may result. An even more serious contraindication 
h the probabOity of reactivating the local process causing further dis 
semination of the disease and resulting in disastrous complications 
such as tuberculous meningitis which is always fatal. 

Tkt Ankii — Conservative treatment with heliotherapy may be 
employed successfully in chfldren with taberculods of the ankle but 
It Is rarely practical In adults on account of the length of time re- 
quired to effect results. In all affections of the foot apparatus must 
be employed to maintain the foot at a ngbt angle to the leg This 
may be accomplished by a plaster of pans cast extending from 
the upper third of the leg to the Ups of the toes From involon 
tary contraepon of the tendo achllUs and the force of gravity there Is 
a constant tendency for the foot to fail into the posIUon of equinus 
A common error Is made by applying a cast with the foot in this posl 
Uon, thus causing a serious complication by Inducing fixed contrac 
ture of the tendo achillLs, The cast may be bivalved so that either 
half may be removed without disturbing the position of the extremity 
when h^otherapy or other light treatment Is given. Splints may be 
made of plaster of pans, celluloki aluminum steel or other material 
and when walking a brace is necessary to rebeve the foot from the 
pressure of weight-bearing 

Tke Knee — Orthopedic measures of fixation and traction are applied 
tosecure and maintain the Lnee in extension until the disease has 
b^me arrested this requires from two to three years of continuous 
heliotherapy and other antitubcrculosis measures carefully admlnis- 
Jered, Partial immobiUzaUon correction of mild contractures and re- 
Uef of pain from muscular spasm are often accomplished by traction 
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Roentoenoscop\ — In the earlier stage* the roentgenogram b ^ 
crally negative and Is of but slight diagnostic value until there has 
been definite invasion of the bone The first signs noted are 
of the osseou* structure and distention of the capsule of the }aat 
After several months destructive changes may be observed bencam 
the articubr surface which Is undermined Erosion of the surface » 
observed only after extensive Invasion of the joint and, as the proew 
advances, all parts of the joint will be destren^ In the splw, l« 
roentgaiologic dcmoratrallon of paravertebral abscess may be tw 
fint positive evidence of tuberculosis, preceding any visible change in 
the vertebrae although the abscess may be unrccognUed in 
cases TTie abscess appear* os a spindle-shaped mass symmetrical aM 
bilateral, surrounding the affected area of the spine Earn vert ex 
abscesses occur comroonly In tuberculosis of the dorsal verl®w 
the frequency la considerably less In the other portions of the spl^ 
The finding of on abscess however, is important In establbmng 
definitely a diagnosis of spinal tuberculosis, in determining the 
of the disease and In evaluating the progress and prognosis of vit 
particular case. . 

Little or no new bone formatfoo takes place during the repair o 
tuberculous joints With subsidence of the disease there is a gradoal 
condensation of bone in the area Involved and a restoration to ncmnai 
osseous structure in the bone surrounding this area. After the 
has entirely subsided, the bone wQl be Increased in density as 
to nornial Dooe, but the contrast fa never so marked as in joints wWw 
have been infected with pyogenic organisms, 1^^len sinuses and 
ary infection are complkallons new bone formalicm may be observed 
Healing without fnfei^on by the production of osseous tissue Is more 
prevalent in tuberculosis of the vertebrae than in Involvement of other 
joints 

Nonoperative Treatment. — The importance of instituting treat 
ment as early as possible and of enfordng the necessary procedures 
consfatently must be entphasirecL Tuberculosis is an evolutionary 
ess that runs an indefinite course the length of time required for such 
evolution varies considerably but all case* sb^d be under close ob- 
servation for a period of at least three years The treatment consists 
of local measures and constitutlona] Ib^py applied simultaneously 
and continuously until the disease process fa arrested and encapsulated. 

luMOBiLiXATTON AKD Tbaction — Prevention of deformity may be 
considered to be the keynote of orthopedic treatment. ImmobHixatloo 
by apparatus allays muscular ^sasra and relieves pain Traction may 
also be applied to separate the Inflamed joint surface*. Apparatus must 
be employed for a long period of time It must maintain the joint In the 
most useful position for future ftmetron and should be so designed 
that It can be casDy removed for heliotherapy or other light treat 
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Nonoperative Treatment 

the T5ine A plaster of paris cast or a plaster bed ma> be made which 
conforms closclj to the contour of the back from the head to the tip 
of the sacnnn. In yotmg children ambulatory apparatus should extend 
from the ocaput to the knees. In older children and adults, ambulatory 
apparatus does not need to be so citensn^ The Taylor spinal brace 
IS suffiaent for all lesions in the dorsal and lumbar spine below the 
level of the eighth dorsal vertebra When the disease process Is above 
the sLxth dorsal vertebra a bead support must be attached to the 
spinal brace 
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Tke Shoulder — Tuberculosis of the joints of the upper extremltj 
IS rare e3peciall> In chfldren and the treatment is generally conserv'a 
live. The joints should be immobOixed m the position most useful for 
foDctiom Tbe most 5crv^ce^lble position for the shoulder ts about 140 
dtgrns flenon slight internal rotation and IJS degrees abdardion 
This position can be secured b> a plaster oi pans cast apphed to the 
eitremitj and body and eltcndlng to the ihac crests so as to obtain 
firm support. The elljorr and wrist are usually immobilized as well 
but tbe cast should not e-itend beyond the metacaipophalangeal jomts 
m order to permit free moUon of the fingen The cast may be birolved 
for heliotherapy The position may be maintained also by a metal 
splint or a leather corset which includes tbe arm forearm, shoulder 
ond thorax, ^ 
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which is secured by a weight and pulley — the well known Buck's er 
tension The extension at all times must be In a direct line with the leg’ 
when deformity Is present, the pull should be begun In the angle of 
deformity and the apparatus adjusted as the deformity is corrected. 
The most efficient means of immobilixlng the knee Is a plaster ctst 
which should extend from abo\c the iliac crest to the toes Splints of 
various types may be employed the most satlsfactorj of which is the 
Thomas knee splint This appliance with rrdnor momficatlons may be 
used for the purpose of fixation and fixed traction during recumbency 
for fixation as an ambulatory splint and for ambulation u-ith sintirig 
and partial wei^t bearing by attaching the lateral bars to the shoe by 
means of a steel stimrp or, preferabH, a caliper joint Apparatus must 
not be discarded until the roentgenogram demonstrates complete or 
ganliatJon of the osseous union, during which time physical therapy' 
should be employed routinely 

Tkt Bip — If efficient orthopedic measures are Instituted early and 
mairitaln^ diTQughout the active stage the destructive process Is 
restricted The ^ should be maintained In the meat useful positloc 
for future function Traction by Buck s extension may be instituted 
rae traction force being applied In the position of deformity and ad 
justed as the raalposlUon Is reduced Apparatus to immobniee the hip 
must extmd from the nipple line to the toes on the affected side and 
in m<»t instance the opposite thigh must also be included Fixation 
^y be secured^ a blyaK‘ed plutcr of parts cast or some modi 
ficariira of the Thomas hip splint The cabper brace is employed fre- 
qaenUy as a COTv^escent measure in affections of the hip to 
prevent weight bearing u. /v 

Tfe Sptne —ImmiAmiaUon of each region of the spine presents 
a dffierent medical problem However certain pnnd^ a^Ifcnble 

^ ““Id'tred with snch LfnUo” S^re re- 

We in the ve^ral body there is a te^Ly to™rd flWn^ftbe 

(actor and apparatus for the purpose of 

support the superincumbent wei^t^t the heed'' T™S “7° 

spW totlon cannot elwey, lumhw 

both hips 'Kcurea without mdudmg one or 

When the process Is acute rccuinbencv with i c , 

sary end must sometimes be <»ntlnue<i fixation fa ne^ 

purpose the petient a pieced upon » Bradford t' 

the bead fa applied to overcome muscle snami^wSt ri"* 

upper dorsal regions are affected trnction^^^^iS' 

the lower dorsal or lumbar regions «re luvolv^ o? fa applied when 

curved at the level of the dfaease PtneessrSce^^,^^^ ?f 
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on wtadowB to protect imallpOT patients against pitting was revived by 
Niels FInsen In 1893 The study of this problem led indirectly to the 
use of light for treating lupus rodent ulcer and tuberculosis and 
resulted in the founding of the FInsen Light Institute at Copenhagen. 

In 190a Benihard noticed that meat exposed to sunlight at high 
altitudes did not putrefy This observation led to the resumption of 
the treatment of surgical wounds with sunlight. The following 3iTar 
(1903) RolUer opened the Sun Cure Institute at I^evsln Switzerland 
and placed hehothcrapy upon a systematic and scientific basis 

The energy which is emitted from the sun consists of a series of 
frequencies which are measured In hypothetical wavelengths in terms 
of units of the metric system The rays travel in strai^t lines at con 
stant speed but they vary m wavelengths The shortest visible rays 
are the Uue and violet and beyond them are the shorter mvislble ul 
traviolet rays or chemical rays Beyond these again arc the still shorter 
roentgen rays and the gamma rays of radium. The shortest and the 
most recendy discovered are the cosmic rays supposedly generated 
by the synthesis of hehum from hydrogen The longest rays that are 
visible are the red rays beyond which are the longer invisible infra 
red rays or heat waves which comprise radiant beat The longest 
known group of rays are the herlzun or eleclnc rays which measure 
up to one t^usand feet In length and which are at the present 
time primarily as carriers in wireless teJegrapby Sunlight acts on 
the organs of sight and has the three prop^es of heat production 
light production and chemical action AD wavelengths appear to pos- 
sess some light and beat properties and the ahilitj to influence chera 
leal reactions As a rule however heat production Is chiefly associated 
With the Infra red and red rays The visible rays from red to violet 
diS’er from the rest chiefly by reason of their visibility whDe the most 
active rays chemically are the ultraviolet 

RolHer regards the ultraviolcl or actinic rays as the curative agent 
In tuberculosis and calls attention to the fact that aU parts of the spec 
tnim (red orange yellow green blue Indigo and v^Iet) as w^ as 
the Invisible rays are more Intense at high altitudes and that sea 
Bonal variations In the width of the spectrum are not so marked as m 
low lands. Such variations he thlnl^ are due to the formation of 
ammonia and nitrous compounds In the atmosphere from electrical 
phenomena, espicdally in the warmer months The invisible rays are 
contracted and the effects of the solar treatnient are thus decreased in 
summer in winter there are few sunny days In the low coxmtries and 
the cold damp atmosphere, with excessive wind currents does not 
permit general exposure On the other hand at high alQtudes there Is 
less seasonal variation in the spectrum there are more sinmy days and 
the air Is pure still and dry permitting almost continuous insolation 
Other autboriUea have demonstrated that equally satisfactory results 
can be obtained at any levTl and In many portions of America helio- 
therapy can be given for at least nine months of the year 
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The Elbow — The most serviceable position for an elbow b that 
which places the forearm at slightly less than a right angle to lie 
arm with the forearm In supination or In the mldposftkra between 
supination and pronatiom A plaster cast for Immobilizing the elbow In 
this position should extend from the metacarpophalangeal jolDls to 
as high in the axilla as Is possible or consistent with the comfort of 
the patient The cast may be bKolv'cd or the posterior half may be 
used os a splint 

Splints conforming to the anterior or posterior surfaces of the ci 
tremlty may be employed, but the posterior splint Is more c£ 5 dent tod 
comfortable. This apparatus consists of an arm and forearm pwee 
conforming to the posterior surfaces of the hand forearm and trra 
from the metacarpophalangeal joints to a point on the arm at a level 
with the posterior axillary fold As the forearm normally Is in the 
position 01 about 15 degrees valgus ns related to the arm, the forearm 
piece on the splint must be joined to the arm piece at n corresp<Bd* 
(ng angle. 

The irrit^— -The most serNiccable position for the wrist joint fa 
extension or dorslQexIon for In affecllons of this joint there Is an e>tf 
present tendency toward palmar Ccxloo and luxation Plaster casts 
inay be employed to prevent this deformity, or a simple splint nude of 
sheet metal ^led the cock up splint may also be used This splint 
would extwd from the middle of the palm to the upper third of the 
lorraim A Mtch ihonld be cut over the palm to allow for the ad 
ducted poaidon of the thumb and the thenar eminence. At the wrist 
joint the ^unt Is b«t backward or cocked up to hold the band in 

the desired degree of dorslflexlon or extension 

HEUOTHEaA^—Tbe beneficial effects of the sun’s rays upon (fis 
^ recognized since ancient Umes, the ^ per 
^ tr ^ ^ to employ radiaUon In treslmenl was John Gadsden 
^ thirteenth century, with red 
^ ^ treatment of ulcers & sunlight 

was undertaken by Faure In !•»•»> t ^ 

hv x>^rL T wunds and Inflamms 

thettheel^of 5 naIlghtor 3 ,e^^^“''^>” £°w 

reye and. therefore S^rt dw f '^r'^rST, 

Downes and Blunt publlahed the tesoli* M 

beam of light was dispersed with a priam and 

allowed to fall on plated cnlture,^rS,^Sul?^o 

Urds the growth of bacteria aod pimdng that light re- 

,«,ures necessary are In the 
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drculatloiL The appetite is impro\ed and the dlgestne functions are 
more normal The metabolism is also accelerated although this fa 
probably due not to bgbt action alone but to the coinadent exposure 
to fresh outdoor olr It has been shown that the blood platelets if low 
in number may at times be marfcedly increased by oltranolet radia 
tion the lymphocytes may also be increased The erythrocydes and 
hemoglobm are probably not Increased by light alone ititude playing 
an important rdle m their production. Increase in the red c^ and 
hemoglobin however has been observed constantly m patients treated 
by heliotherapy at ilemphis Tenn where the elevation is approxi 
mately 300 feet above sea levcL 

Teckruc —Heliotherapy can be gi\’en to better ath’antage m instltu 
bons especially equipped for the purpose WTien this is not practical 
instruction for se\'ei^ weeks in an institution will be of material 
advantage before treatment is begun at home which can then be car 
tied out \ery effectively A place which is protected from wind cur 
rents should be selected for the treatment A southern exposure is 
preferable so that both morning and afternoon sunlight can be secured 
The location must be open above to the sunlight and not enclosed by 
glass metal or wire screenmg A cot or bed upon which the patient 
may lie should be petnided AH clothing is removed the head is cov 
ered by a broad brimmed hat and the eyes are protected from the 
^are of the sun by a pale of amber glasses. A sheet may be used dur 
Ing the first week to drape the uneiposed portions of the body 
After tolerance to the sun has been acquired a T-strap Is all that is 
necessary to cov'er the genitals If the exposure fa begun in the winter 
a blanket should be us^ Instead of a sbMt When the sun Is very hot 
a damp doth or Ice-cap may be placed on the patient s head Ortho- 
pedic apparatus should be so constructed as to permit the sun 5 rays 
to reach the skin 

In summer when the sun Is intensely hot the exposure should be 
started as early as possible In the morning and should be resumed 
In the late afternoon omitting the nddday hours In winter the best 
tune for the exposure fa in the middle of the day beginning about 10 
a ra The exposure should be given as nearly as pos^Ie at the same 
time each day When the patients are debilitated and when the weather 
fa cool exposures are made on the first day for minutes e% ery two 
hours The feet and lower four inches of the legs are imcmcred and 
exposed to the sunlight Both the front and back surfaces of the bodv 
should be exposed and the areas alternated by lying first on the back 
and then on the abdomen On the second day the feet and le^ are 
exposed as described for the first <la\ The sheet is then raised so 
that Q new surface four Inches above 13 exposed and the treatment fa 
continued (or three or five minutes longer Thus the time of exposure 
on the origmal area fa increased to eight or ten incb^ Both front and 
back surfaces of the legs should be eiqxiscd On the third day the time 
of exposure aver the feet and legs fa increased to fifteen minutes the 
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The physical and physiologic cfTccls of sunlight have been studied 
extensively Downes and Wunl shovred that light exerts definite bac 
tericidol action and that ikt shorter light ro^s are easily absorM 
and produce Intense hyperemia, resulting later in plgmcntalloo 
in all probability acts Indirectly on the body b> means of the artUK- 
ous nerves and blood vessels as no evidence has been advanced to 
show that ultraviolet radiation can penetrate into the depths of the 
body If employed in dosages suitable for clinical use The hjmerenikof 
the skin relieves the internal organs and tissues of much of tbdr 
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drculatioiL The appetite is improved and the digestive functions arc 
more normal The metabolism is also accelerated although this is 
probably due not to light action alone but to the coincident exposure 
to fresh outdoor air It has been shown that the blood platelets if low 
in number may at times be markedly increased by ultraviolet radia 
tion the lymphocytes may also be Increased- The erythrocytes and 
hemoglobin are probably not Increased by light alone altitude playing 
an important rfile m their production Increase in the red and 
hemo^obin however has b^ observed constantly in patients treated 
by h^otherapy at llemphis Tenn., where the elevation is approii 
mately 300 feet above sea level 

Tech^c — Hchotberapv can be given to better advantage in Institu 
tions especially equipped for the purpose When this Is not practical 
instruction for scver^ weeks in an msdtuhon will be of material 
advantage before treatment is begun at home, which can then be car 
ned out very effectively A place which is protected from wind cur 
rents should be selected for the treatment. A southern exposure Is 
preferable so that both morning and afternoon snnhght can be secured 
The location must be open above to the sunlight not enclosed by 
^as5 metal or wire screening A cot or bed upon which the patient 
may he should be provided- AH clothing is removed the bead is cov 
ered by a broad-bntnmed hat and the eyes are protected from the 
piare of the sun by a pair of amber glasses A sheet may be used dur 
mg the first week to drape the unexposed portions of the body 
After tolerance to the sun has been acquired a T-strap is ah that is 
necessary to cover the genitals If the exposure Is begun fn the winter 
a blanket should be usi^ instead of a sb^ Wbtn the sun is very hot 
a damp cloth or ice-cap may be placed on the patient s bead Ortho- 
pedic apparatus should be so constructed as to permit the sun s rays 
to reach the skin 


In summer when the sun fa intensely hot, the exposure should be 
started as early as possible In the morning and should be resumed 
In the late afternoon omitting the midday hours In winter the best 
time for the exposure fa in the middle of the day beginning about 10 
ajTi The exposure should be given as nearly as possible at the same 
tune each dav TMien the piatleuts are debilitated and wben the weather 
fa cool exposures are made on the first day for five mmutes every two 
hours The feet and lower four Inches of the legs are uncovered and 
exposed to the sunlight Both the front and back surfaces of the body 
should be exposed and the areas alternated bj lying first on the back 
and then on the abdomen On the second day the feet and legs are 
exposed as described for the first day The sheet fa then raised so 
that a new surface four inches above is exposed and the treatment fa 
continued for three or five minutes longer Thus the time of exposure 
m the original area fa increased to eight or ten inches Both fronted 
back surfaces of tl^ should be exposed On the third day the time 
of exposure over the feet and legs fa increased to fifteen mfnates the 
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time over the second area to ten minutes, and a new surface of 
four inches Is exposed for three or five minutes. The lime and surface 
area on both sides of the body arc gradually Increased In this raanoer 
until the entire body acquires tolerance to the sun and olr and the 
proper dosage Is secured 

Dotage — As the reaction of dlfterent individuals %'ariei no arbitrey 


rule can be made as to the maxlnium dosage, some patients will Im- 
prove on ten hours dally while others can stand only six. In robust 
patients when the temperature Is above 23 8® C (75 F),thetedkwi 
process of acquiring tolerance may be omitted and the entire body ei 
posed for five minutes every two hours, Increasing the omount from 
three to five minutes each day until the maximum time Is reached. 
Especial care must be taken not to bum or blister the skin for If this 
occurs the treatment wflj not only be delayed but the patient wHI be 
(Escotwaged and unnecessarily annoyed. If the patient has been sun 
burned, ^ve a shorter exposure the next time The length of time given 
for exposure Is for full sunshine. If the patient Is exposed ten minutes 
on a partly cloudy day and fifteen minutes the next time on a bot sunny 
day, be may be burned even though the schedule is followed exactly 
On days the sun should be utilised wbene\’er It shines MTjen the 
weather Is cloudy the exposure is not to effective but should be con- 
tinued routinely The length of time may be Increased on cloudy days 
after the patient has acquired tolemnce. 

Heliotherapy miut not be indiscriminately administered or much 
■harm may accrue. If headache weakness, nausea or fever Is present, 
the tlroe of expire should be decreased or the treatments discon- 
tinue temporarily to be resumed later and more graduafiy If the 
5 ^* exposure. Never keep the p* 

dent out If he fa or Bring him in at once and see that be fa 

^ discharging sinuses or open wounds 
^ the b^ ,^^^»^'«*^*^ybereiTOvedandthepart care 

5^1 flies away from the wound and from the soiled 

^ markedly increased after In- 
Bolation, bat Uter subsidcfl and become* leas purulent as healing pro- 
gresses. 

Pigmentation or tanning ot the ridj b etsenUai to Buccen >nd 
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rey, of the speemnn, Ent it b an intp^SrTf.ct^ir, 
of light fnaBmnch it chan^T^ruf. 
dark llght-abBorbIng one Rojjelet Buggaa thal^?!?!* 

In the tSn tranafonn, the long light ...ve, inl^.bo'Sf.;jvS'oF& 
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penetration tbereby reaching the superficial blood vessels Other au 
thonties deny that suffiaent evidence has been produced to prove that 
pigment transforms invisible rays into chemical rays although Mayer 
states that it may well allow a greater and more prolonged utiliiatjon 
of the visible radiations Another theory is that the pigment absorbs 
the visible and ultraviolet rays and converts them into heat which 
activates the sweat glands the sweat m turn protects the bodv from 
excessive heat by evaporation Whatever the exact mecha n ism is, 
it is well known clinically that mdividuals who pigment well tolerate 
more prolonged application of hght and withstand exposure to extreme 
degrees of heat cold more easily 
The influence of heliotherapy on the pathologic process Is demon 
strated by the roentgenogram. About the time pigmentation Is estab- 
lished there is increased activity as denoted by the breaking down of 
the osseous structure Later ab^rption of necrosed areas wiH be ob- 
served the affected bone becoming more opaque and after a few 
months exposure rapid destruction of the JcAot surfaces a observed 
By the end of six or d^t months the bone is often more dense than 
normal with begmning ftalon of the Joint. The inflammatory exudate 
surrounding the affected areas becomes irregular and gradually dlmin 
ishes In drcumfereoce or at times undergoes caloficatioEL rapid 
fcvolution Is probably due to the remo^ of devitaliied tissue by 
natural forces stimulated by the tonic action of the sun s rays and 
might easily be mistaken for an acute exocerbatloEL This hastening of 
the evolutionary process Is also evident In those cases with secondary 
mfectlon and draining sinuses the discharge of which is markedly 
Inaeased after insolation but later subsides and becomes less purulent 
and more serous as healing progresses 
The length of time required to secure satisfactory results varies 
but excellent results have been obtained after as short a time as five 
months In all tuberculous affections overtreatment Is advisable. In 
every case at least two seasons of nine months Insolation should be 
given but in the majority three years of continuous treatment When 
the finances of the patient permit there should be a close pursuit of 
the sun for the entire twelve months of the year which can be acquired 
by moving to warmer climates as Florida, southern California or 
Texas during the winter season A change of climate Is often more 
essential In bone than in pnlmonaiy tubwculosis as many clinicians 
believe that climate has no influence on the latter condition. 


Actikotherapy — In certain localities where the amount of son 
shine Is limited and during the months when direct exposure to the 
sun B rays is not practical, artificial heliotiierapy may be cmployetL 
althou^ the same beneficial results ore not to be expected Aroone 
the various sources of artificial Ught are the carbon arc light the 
qu^U mercury vapor Ught and the roentgen ray In deciding which 
is the best of these when obUged to use artificial light, either wholI> or 
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In part, preference should be given !o the light that glm a spectrum 
most nearly resembling that of the sun, or which exhibits the greatat 
number of those rays which typify the therapeutic quality of funHjbt. 
The carbon arc light alone exhibits n continuous spectrum like that 
of the sun, all others showing a line spectrum — that Is a spectrum coo- 
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rays bat it Is also highly efficient In both infra red and luminous red 


rays 

The Carbon Arc Ugkt — The U^t described by Strandberg and 
Reyn as the standard model at the flnsen Medical Light Institute Is 
so constructed that it can carry an extremely penverful current. The 
power used is direct electric current of 75 amperes and the lamp re- 
quires 55 volts The carbon electrodes are very thm as it has been 
found that the thinner the electrodes the more Intense the while bght 
and hence the richer in chemically active rays is the light radiated 
from the crater which forms on the upper or positive electrode. The 
rays from this crater are essentially the light used and they form a 
cone of brilliant light under which the patient must be plac^ 

The room in which the treatment Is given should be 54 by 7 meters 
and 4 meters high. The floor should be of noninflammable material 
and the wall painted a dark color so that neither patient nor staff 
may be affected by the heat rays reflected from a light colored wall 
Whenever possible a skylight or other ventilating device should be 
arranged to carry off the bat and fumes from the lamp The windows 
should be constructed so that they can be opened from the top with- 
out being opened at the bottom In order to avoid dralls The lights 
are suspended so that the distance from the anode to the floor is 
about three feet The patients are nude and are placed in a circle about 
the lamp being approximately four feet from the anode Their eye* 
should be protected by goggles with very dark amber lenses The 
dosage must be carefully timed and the operator should remember that 
lamps made by different manufacturers vary greatly m their Intensity 
Strandberg at the Flnsen Medical Light Institute recommends for 
adults an imtial exposure of from twenty 6ve to thirty minutes over the 
whole body This dose Is increased by from ten to fifteen minutes every 
other day until the full penod of two and one-half hours is reached 


The dosage with the American made carbon arc lamp is usually much 
less than that advised by Strandberg The lamp used at the North 
western University Medical School produces a skin erythema in one 
minute at a distance of four feet. In children the Initi^ exposure must 
be of much shorter duration and the dosage more gradually increased 
\Mien the maximum time is established this dosage should be con 
tinued unless the patient misses several treatments \lTien this occurs 
the time of exposure on resumption of treatment should be reduced ac 
cordmg to the time lost the physical condition of the patient and the 
amount of pigmentation still present As In heliotherapy treatment 
should be given continuously lor from six months to two years 
Quortx Mcrcury-Vapor Light — Tbe mercury arc is especially nch 
In the extremely short actlmc or ultraviolet rays which have a rapid 
germicidal action It does not however give a conUnuous spect^m 
nnd the long ray. ^ entirely ataent All clothing Is removed from 
tbe pa^nt and amber ey-eglansea or goggles are worn to protect the 
ejea The patient is placed In a recumbent position and subjected 
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for three minutes during the first treatment to the action of the rayi 
of the lamp, which Is suspended twelve Inches above the patieoL As 
with the carbon arc lamp, It must be rcmcmbcird that quartz mercury 
vapor lamps made by din'erent manufacturers vary in thrir Intcnslly 
and that the same lamp loses strength gradually with use so that when 
new the time of exposure must be shorter than after the lamp has b«n 
burned for a while In children, one minute with the lamp suspended 
30 Inches above the patient may be sufTiacnl wIiot using a lamp 
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baths are severe forms of heart disease arteriosclerosis nontuhercu 
loiis nephritis gastro-intestinal disturbances and acute Alnesses with a 
temperature of over 383® C (loi F) unless the cause of the fever 
is known and not considered to be a contraindication 

IIawni Theatiient — llarlne treatment is the routine bathing of 
the tuberculous patient in sea water and is of tome value espe- 
daUy when combmed with heliotherapy The atmosphere absorbs a 
certain percentage of all kinds of rays, although not an equal amount 
of each kind the degree of absorption being greatest m the case of the 
shorter waves Therefore at sea level sunli^ will contain compara 
tively few ultraviolet rays and wID contain comparatively many blue 
violet luminous and beat rays The effect of su^ight at the seashore 
however is greatly enhanced by the reflection from the white sand and 
from the mirror action of the surface of the water Equally good re- 
sults are, therefore secured at the seashore as in the mountains 

Roentoknotherapy — Treatment with the roentgen ray is con 
aldered by some authorities to be of value In the conservative therapy 
of bone and joint tuberculosis Roentgenotherapy Is not a specific 
treatment but is considered to be successful only when there is a 
tendency to spontaneous recovery Tbe results are better m dhueases of 
the small articulations end bones than m diseases of the larger ones 
Tuberculosis of tbe toes, fingers hand foot ankle wrist, sternum and 
ribs is Improved by this method The elbow may also be treated to ad 
vantage The shoulder and knee are less amenable and treatment Is 
not so satisfactory In disease of the hip socro-fllac articulations and 
spine. In treating these latter conditions deep therapy apparatus Is 
essential Homicke recommends in most cases one tHrd of an ery 
thema dose provided that no complications are present. Tbe number of 
Irradiatlcms should be so regulated that the total dose for ilx weeks 
of treatment will not exceed one erythema dose When this amount 
has been administered and repeated three times further treatment 
should be discontinued for several months The optimal dose varies 
In individual cases It Is therefore advisable to begin with small doses 
and gradoatly to Increase the amount of irradiation according to the 
patient s requirements and tolerance. If abscesses or fistulas are pres- 
ent the dosage must be smaller and more carefully regulated Over 
treatment may lead to rupture of the byperemlc skin over the abscess 
with the formation of on ulcer or the sinuses may close with con 
sequent retendon of the pus As in the treatment of tuberculosis with 
beilothcrapy and actinotherapy roentgenotherapy mtut be combined 
with intenme general treatment 

Onerativc Treatment— Exdsfon of tbe tuberculous focus is rarely 
feasible even though the diseased area Is small unless It Is possible to 
ndw an entire bone aj for eiample eidsicm of the ajtnigafia fn tn 
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berculosis of the onUe joint Resection of the joint for the purpose of 
eradication of the dls«isc process Is obsolete In both children and 
adults, but It Is especially contraindicated In children, not only on ac 
count of affecting grovrth by Injury or removal of the epiphyses, but 
because the process is very rarely arrested In adults, cx^lon may be 
Indicated In elbow but seldom, If ever, In other joints Unless some 
definite advantage Is to be grdned Indis^mlnate operations may haNe 
a deleterious effect Definite sequestra when demonstrated by the roenl 
genogram may at times be removed \Tllh benefiaal results, and sinuses 
may be exds^ or properly drafned 
Tuberculous absces^ should be treated conservatively unless rup- 
ture is inevitable or life is endangered by mechanical pressure on 
vital organs The treatment consists of aspiration of the abscess when 
fluctuation is present, after which continuous compression fa made by 
bandages When secondary Infection by pyogenic organisms Is a com 
plication, as evidenced by constitutional symptoms of high temperature 
and other Indications of sepsis indslon and drainage shwld be carried 
out along the same principles as In the treatmimt of pyogenic abscesses. 
The injection of various antiseptics Into the abscess is employed roo- 
tlnely by many surgeons but fa of doubtful efficacy Sinuses may ^ 
defined by injection of opaque substances, such os bismuth after which 
excision or drainage may be instituted 
The purposes of surgical arthrodesis arc practically the same 
those of nonoperative measures—to enforce rest with fixation and to 
prevent deformity until nature encapsulates the Mtbologic process. 
By means of bony fusion a better fixaUcm fa secured and it has been 
proved by clinical experience that the arrest of the process fa more 
apt to be permanent when osseous ankylosis results from any fown 
of treatment. However etnphads cannot be too strongly made that 
conservative treatment, as mechanical fixation and all measures tend- 
ing to elevate the stamina and the natural resistance of the patient 
must be i^tanUy and rigidly employed both in adults and children 
and that furion fa only a valuable adjunct and must not be viewed In 
the hght of a ^tlye agent The chances of a permanent recoN*ery 
^ much ^^ter when such measures as heliotherapy, proper diet, 
fixation orthopedic apparatus and operative measures are combined 
judidously 

different iotoU, bet 


n-ralt. bn cbtaind by action. U 
yonnj chMren Utwten t^ ap ol thrt* and Eve Wd tubercnlora 
t moat p^mt, the Induction of Intea fuafon ia 

bnpottanceTSTcMd than 
to the adult MdlongCT perioda may be devoted to conservaUve mesa- 
ures The Induction of o»eou3 fusion fa InflnenceH hv f the 
eaiaOng pathologic pcoceaa The eaxly 
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destruction or osteoporosis and the late residual stage after the osse- 
ous structure has returned to normal density are the most favorable 
periods to induce fusion In the stage of active osseous destruction 
with acute symptoms often complicated by abscess the likelihood of 
inducing bony union is less and there is also the possibility of convert 
mg a dosed tuberculous process into an open one with secondary m 
fection Fusion m the presence of an active pyogenic secondary infec 
don should be undertaken with great caution The probabibty of 
relighting a virulent active process even though it is apparently 
arrested is much greater in those in whom such secondary mfection 
has occurred The operation may be employed also in conjunction with 
extra articular osteotomy for the purpose of correcting deformity when 
present 

PrognoBia. — The time required to effect a cure naturafly differs 
accordSig to the seventy and locality of the affection. Broadly speak 
log it can be stated that tuberculosis is arrested in children more 
quickly than In adults and that affections of the small joints arc more 
rapidly and easDy healed than those of the large joints Excellent 
results are sometimes obtained in six months but as a rule two years 
or more are required 

The prognosis for recovery with a practical degree of function pre- 
served IS unfavorable and is possible theoretically only in those In 
whom the process Is arrested and encapsulated before the Joint is 
involved With conservative as well as with operative treatment ob- 
servation is required for a period of at least three years The only defi 
mte promise to be made as to the effidcocy of local treatment is that 
deformlt> can be prevented or restricted to a minimum degree and 
that the process will probably be arrested In those receiving no treat 
ment, or Inefbdent treatment, the course is more prolonged and indefi 
mte resulting In deformity and permanent disability The results can 
best be expressed as arrested Instead of cured since dormant or latent 
fod may remain indefinitely regardless of the treatment employed 

Uncontaminated tuberculous Is rarely fatal unless there is invasion 
of a vital center as tbe ccrefarospmal system. Death is more frequently 
due to secondary infection or other complications The prognosis for 
bfe Is better m children than ra odults The mortahty is greater in 
mvolvement of tbe spine and hip joint and less In the upper than in 
tbe lower extremities fMien abscesses are uncompbeated by second 
ary pyogenic infection the prognosis is wry slightly affected With 
secondary pjogenic Infection the process is much more prolonged 
and the prospect of recover> materially reduced Amyloid degeneration 
as a result of continued sepsis is usually fatal Pulmonary tuberculosis 
when assodaled lessens tbe chances of recov'cry but runs a milder 
course than when tuberculosis of the lungs occurs independently 
Tuberculous meningitis is on Infrequent but fatal complication 
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In adulu, early operative measures for the purpose of fuslnt ot 
immobilUIng Internally the affected joint will often arrest the Kod 
process In children, there exists at present a difference of opinion as 
to the advisability of fusion, the preliminary reports are most eDCcm 
aging but suffident time has not elapsed for deunitc condusiora to be 
reached The sdentlfic application of the sun’s rays or artificial 
should always be employed Undoubtedly, fresh air alone has a bene- 
ficial effect, but the rclaUvc Improvement Is much greater in those 
treated by heliotherapy than in those treated by fresh air without 
removal of the dotbing The results arc also more lasting with lea 
danger of recurrence than with any other method 
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CHAPTER FI\^ 


PHYSICAL THERAPY IN THE TREATIIENT OF FRACTURES 
Philip D Wilson, II D 

Introduction 

Tbe place of physical therapy in fracture treatment has been a 
matter of controversy and different opimons have been expressed 
Some experienced surgeons consider physical treatment unnecessary 
or even harmful holding that only active voluntary effort on the part 
of the patient actually counts in restoring function Others regard 
physical therapy as a luxury and doubt that the possible benefits 
jostify the expense espeoally in patients of rocxlerate means StflJ 
others consider physical therapy dangerous from the psychologic stand 
point, m that it places undue emphasis upon tbe treatment of short 
duration administered by the technician and tends to minimize m the 
patient s estimation the value of his own efforts usually just at the 
time when active cooperation is most necessary In obtaining a good 
result 

On the other hand physicians who are experienced in the art of 
physical therapy consider it absolutely indispensable in the treatment 
of fractures They pxilnt (o the harmiul effects of treatment by im 
mobilization alone as evidenced by the many patients with impaired 
function who drift into their hands many months after injury iinving 
been treated by every method except physical therapy They critidie 
the neglect of many phyaldans to consider the physiologic require- 
ments of the muscles the joints and the arculalion and for believing 
that the only indications for the treatment of fractures are complete 
reduction and prolonged fixation- They feel that a considerable propor 
tion of fractures can be treated by physical therapy alone and with 
vastly better results than frequently are obtained by physicians who 
place their reliance entirely upon retentive apparatus, 

In between these extreme views may be found aH shades of opinion 
in respect to the value of physical therapy In fracture treatment For 
the most part bowe\'er the rank and file of the medical profession are 
unable to form an ophdon and admit a complete lack of knowledire 
In the minds of most of these tbe term pkysied therapy c\’okes tiw 
picture of .11 J^lishmait fitted up with a targe ajMrtment of com 
plicated electrical macUnes varfotijly coiored lampa and hvdrothera 
peutic apparatua They feel uaguely that all of tiifs machlneiy^y 
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have some therapeutic value, but mlstmat it for their patients on the 
grounds of expense, inability to direct the treatment, and the belief 
that after all It is not necessary They arc unable to dissociate the 
ideas of phyilcnl Iherapj dcctridty and machinery For the roost 
part, they do rtot employ physical therapy for the treatment of frac 
tures except when usually as the result of some fault of treatment, 
a patient bos obtained on unsatisfactory result, arid nothing else in the 
way of treatment remains to be tried 


The student who Is seeking the truth about the value of pbyilcal 
therapy In fractures will quickly dismiss many criticisms that otmously 
proceed from ignorance. On the other band, he will not be able to 
dispose m this summary fashion of the widelv divergent opinions that 
have been expressed by experienced and reputable surgeons and phys- 
ical therapists. If he delves more deeply into the subject, howe\*er he 
will find that It is possible to rccondle even these differences and that 
the opponents ^ In reality proceeding from different premises and 
arguing arout different things The phj^cal therapist shares with the 
surgwn hu high estimate of the value of actlvTi volimlary effort in 
regaining function at a certain stage of fracture treatment, but he 
also kiK^ that If he waits untfl the time when active motion can be 
perfoTtned, to wpioy physical therapy he will ba>*e missed the golden 
eurgeon is sceptloU of the value of 
he has ne>-er used it until after coo- 
Jr,"'"’! ^ ^ obWned and the phyitcal therapiJt 

movementj that the and vJgor^ 

topnarion that early S,S^theJiS?nJ!^’“,'*T ^ 

ment, by mere technidana patients for 

tuna whereas the physical therapist has 
tuna are susceptible ol tnatoSt b^h^ “ly 
should leam to apply this s^SJLl ‘■'fSP?; 

be stored In his armanientarimn along with imd that it 

to be used according to the indicaUoSi ot tlWnif'S 
Much of the criudam of phyaioil then!^^ fnivld^ case 
dUtingulsh between the agency Itsdf *^ri»ea from a failure to 

be of®^t value .n 

ployed of that there is ample proof It ^ 

Inipni^riy used It can also faff to be 

employed at the -wrong time Physical l whatever when 

used In the Ueatment of fractures buT??.* 
detriment of physical tberopy this ihouM reacting to the 

acquiring suffident knowledge of the art ^ *timulas for 

art to be able to employ it 
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properly No physician who treats fractures can really say with truth 
that he does not employ physical therapy The prescription of heat 
at one or another tirrn» in one form or another Is practIcaJly umveraal 
so with home massage And exercise By so much the physidan 
admits that he believes m physical therapy All that remains neces- 
sary to enlarge his vision of its sphere of usefulness is to inform him 
more specifically of the action of Its various agendes and to relate 
these effects to the pathologic and reparative changes of fractures In 
so far as possible 

^\Tifle much of the confusion that hinders a fust evaluation of 
physical therapy may be traced to the lack of knowledge of the 
physidan who treats the fracture not a little arises from lack of 
knowledge of fractures on the part of the physical therapeutist Many 
exaggerated claims have been made of the benefits to be derived from 
the use of various physical therapeutic agendas in the treatment of 
fractures which cannot possibly be substantiatetL Some are the result 
of enthusiasm others require a less charitable explanation all bring 
harm to the cause of physical therapy Many agerides are used whose 
effects are uncertain or In respect to the action of which operiroental 
evidence Is lacking The physlaan who is conversant with the prob- 
lems of fracture treatment and is trying to steer his patient th^gh 
the shoals and troubled waters of complications to the haven of a 
speedy convalescence cannot be blamed for refusing to ask the assist 
ance of a pilot who insists upon sailing only m uncharted channeU. 

The first prinaple of fracture treatment is reduction of the bony 
deformity and after that comes treatment to secure healing of the 
fracture and to restore function Of the various physical measures that 
are employed in treatment by far the most Important are two that are 
mutually antagonistic — rest and roovemenL Rest or immobilization b 
necessary to maintain reduction of the fracture and allow healing of the 
bones while equally necessary from the standpomt of the musdes 
joints blood \'esseb and nerves b mo\'cment or mobilixation to main 
tain and restore iunction Indeed in the balancing of these two antago- 
nistic pnndples Ives the essence of fracture treatment and it b because 


the requirements are of a coomcting nature that difficulty arises 
Between the moment when the first cautious attempts at movement 
arc begun in a recently reduced fracture and the later period when 
healing of the bones has been obtained and vigorous exercises can be 
prescribed lies an mteiA-al often of many weeks daring which e\'cry 
detail of treatment must be managed with skill and when any III 
considered step may bring dbaster It b not possible during thb period 
to turn the patient o^•e^ to a technician for physical therapy without 
endangering the result, and it fa unwbe to do It later ^less the 
phplcian super\-i*es the treatment in the dosest manner In the treat 
separate the physidan and the 
ph)slcal therapist He will be the best physidan who b instnirteft <n 
the art ol ph>-5lcal thnapj and the bot^yjlcal ther^Ijt ^ 
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who combines this knoiviedgc with that of the ph>'BidaD Iml^ if 
physical therapy Is to accomplish anything in the treatment m frK 
tures, it will be because the physician Is suffidcntly Impressed mth ni 
value to administer it personally In the first few days after 
and to instruct and demonstrate to his assistants the mctlwds be wishes 
to have followed In the later stages 

Physical therapy includes n number of agencies or modalities, eaa 
of wWch is capable of produdng a definite pb3rslologic reaction in the 
human body In order to employ these successfully In the treatr^ 
of fractures the physician must know what these agendes are, ww 
they accomplish and when they can bo used with benefiL He 
able to prescribe them in the same manner as he docs drugs Wbe^ 
physlchm prescribes medidnes, be not only writes his prescript^ 
carefully but he talces pains to refer the patient to a repotaro 
phannacy to have it filled He instructs the patient how frequwtl}' 
and in what amount he is to take the medicine and he arranges to b*vc 
him report at regular periods in order to be able to watch his reach® 
and to modify the dosage If the reaction is unfavorable or to stop the 
treatment altogether If it proves to be of no benefit. The same course 
should be followed when prescribing physical therapy the trenln^ 
should be outhned In detail, and the directions followed mlnntey 
When In doubt, consulutlon between the physlchm and physical tbert 
plst will prove of great benefit. To send the patient to a phy^ 
therapist with instrucUotts merely to treat him, as is freqnently done 
at present, is In principle almost as ridiculous as to refer a patient to a 
pharmacist with bslructions to prescribe what m^dnes be needs. 

It will be the purpose of the author in this article to point out the 
opportumticB for physical therapy in the treatment of fractures, to 
show how fracture pathology may be modified by the physlcdogic re- 
action to the agendes that arc employed, to stress the importance of 
early ianctlonal activity and to derrKMistTale bow this may be obtained. 
Chief emp hasis will be laid upon the various forms of massage and 
moblllxation with the view to confining the disciiaaion to those agencies 
of which we have the most knowledge Of the various methods of elec 
Ideal stimulation and treatment there will be but little mention, as too 
little experience has yet been acquired to make it possible to formulate 
directions for thdr use or to permit definite coodusions to be drawn 
as to thdr value 

Rktowcai. 


Just Lucas-C^pionniire was the pioneer of pbyiical therapy In 
the treatment of fractuw^ A wargeoa practicing In the hospitals of 
Pans he became disMllsfted with the results obtained by theroutbe 
nicthods for treating bony Injorles The central prlndple around which 
these metho^ rev^s^ was imm^iUaUon, and the more perfect the 
hnmobiUiaUon ^ was the treatment Lucas-Champlomdire 

however observed that the patients who had been treated by these 
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methods kept coming back to the clinics for months and years com 
plaimng of swollen limbs stiff Joints pain and disability even though 
their fractures had healed He recogidred that much of this was the 
result of prolonged fixation and the policy of treating the fracture as 
if the bone were the only constituent of the part and the muscles 
Joints vessels and nerves nonenatent. 

He began experimenting with massage and movement in the treat 
ment of recent fractures commencing with minor bony injuries such 
as those involving the shaft of the fibula and then gradually as be 
perfected the technic and gained confidence in the method extend 
ing it to fractures involving more important bones as weD He found 
that with gentle stroking massage he could relle\’e pain even in the 
fr esh fracture and secure muscular relaxation with care, the joints 
adjacent to the fracture could then be moved passively through a wide 
arc of motion without causing pain With regular repetition of these 
treatments the part being splinted during the mtervening periods 
the patients recovered from their fractures more quickly and more 
completely than others whose fractures had been completely im 
mobilized- When he extended the scope of the method to include 
more difficult fractures such as those in\'olving the lower end of the 
radius and the upper end of the humerus the results proved equally 
impressive It became quite obvious to him that early movement of the 
muscles and joints In the vicinity of a fmeture maintained their supple- 
ness on the one hand and on the other fav'ored the drculatlon and 
nutrition of the member He became convinced of the importance of 
early massage and mobfllation in the treatment of fractures 
Lucas-Champioonlire ‘ published In 1889 a small pamphlet entitled 
“Le Massage et la MobfUiation dans le traitement des Fractures 
In which he summanied his experiences and observations and described 
the methods that be employed and their rationale He considered 


raobniration the most important factor of this treatment- Referring 
to a limb be said movement is life He believed that massage was 
merely a means to an end that end being movement. He employ^ only 
the gentlest type of superficial massage and the treatment was ad 
ministered either by himself personally or by a medical student whom 
he bad trained Avoidance of pain was deemed essential The massage 
brought about relief of pain and relaxation of muscle spasm Its effects 
could not be explained ujxm mechanical grounds as the massage was 
too light and superfidal In character and ^ advanced the theory that 
It acted reflexly through the nerves and that it brought about an 
exhaustion of the sensory endings The massage was administered for 
from ten to twenty minutes and, when muscular relaxation had b^ 
obtained then mobilization of the neighboring jomts was in order The 
movements were performed passively not actively but only when 
the muscles were completely relaxed The treatments were of short 
duration and were repeated dally or on alternate days 

Tbc raults oljlaljiFd bj Luau-Champlormiire mre ranarknble par 
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tlcularly In contrast ^th those obtained by the preexisting treelmert. 
In lading these results, howc\*er, it is well to remember that this 
was prior to the discovery and clinical application of the roentgen 
ray, and that the diagnosis of fracture was often faulty, and the coo* 
trol of reduction negligible Bony deformity of greater or lesser degree 
was the rule rather than the exception after treatment Lucas-Cham* 
pionni&re s treatment probably did not lessen the bony defonnjty, bat 
It did at least restore function and In this respect It was far and anty 
ahead of the usual ImmobnUIng treatment At the same time there 
has been a great misconception of hIs real attitude While radical, be 
never took an extreme stnnd or claimed that his treatment could be 
applied without modification to c\Try fracture or that all splinting 
should henceforth be discarded He did not discard all that be hid 


learned In his surgical training, but on the contrary continued to 
use splints In loose and displaced fractures and to advocate operaUvt 
repair In fractures, such as those of the patella where that method 
obtained the best results. Only Instead of making the fixation con- 
tinuous as was the general practice he remov’ed the splints at regubf 
Intervals for massage and mobfllmUon Above nil, it must be remem- 
bered that he kept the treatment entirely In his own skilled surgit:^ 
hands or In the hands of the medical students whom he himself bad 
trained He had no use for massa^ as ordinarily practiced, which be 
wnsldered far too vigorous and pabful, nor did he think It possible 
a trained technician to employ hli methods saliifactorDy 
What be advocated was the early use of physical therapy—l^, 
sage mobnixation— by the physician In charge of the paUefll, to 

comunction with whatever other methods were Indicated for the 
reduction and healing of the fracture 
WhDe holing up a warning hand against the treatment of fractures 
by prolong^ InunobUiraUon be at the same lime sounded a wamtog 
nme ag^t the injudicious and unlnstructed use of his methods which 
^ ^ tempted to be led aw^ 

R ^rticular method of treatmenL Said be It is 

u ^ revoluUonary treatment, for the publm 

medical world is even If 

^ therefore to act pnidcnUy. 

check* tn *nnl»^ expose yourself to 

result therSm^ ® manner that the good which may 

result in^from wTO be evident to all 

of ® pomt In the treatm<f 

functional r^toratioo began to be 
of treating all of the stnictuf 

physldoMuStto nnA ^ attitude actually was only a ff 

WUclans todf’op and applied hfa methods In thdr entirety, although 

fracture treatment have fafled to be 
by the change* be set in progress. Mennell 
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of London lenxned Lucas Champloniuire s methods at first hand and 
has continued to employ them and to advocate them with the con 
victfon bom of a long and rich experience His worlj on massage 
and the treatment of fractures are valuable contributions descrviog the 
most careful study I gratefully acknowledge my own indebtedness to 
them in the preparation of this article 
Other factors also have contributed their share toward placing 
emphasis upon functional recovery after fractures. The Industrial 
Compensation Laws have played a considerable part by bringing pres 
sure to bear on reducing the disabflity period for various injuries The 
Great War contributed a great deal to the improvement of methods 
for the treatment of fractures more notably by the introduction of 
various types of open splmts and the greater utflixation of traction 
methods particularly direct skeletal traction It also aided the develop- 
ment of physical therapy the accomplishments of which were seen and 
appreciated Since the war the multiplication of the automobile and 
the increasing mechaniiation of indnstry have caused a formidable 
increase In the number of mjunes This has led to an Intensified study 
of the means oi reduang functional iropaiTitienl aitcr fractures and of 
securing maximum physical rehabilitation of the injured Physicians 
are turning their attention to physical therapy in the hope of better 
ing their results with help from this source. There are great oppor 
turtles for the development of this art, provided that each st^ Is 
made with caution and based upon a solid foundation. 

Functional ElBSTOttAxioN the Goal or Fractdm TnxATiasNT 

The goal of all fracture treatment is the complete restoration of 
function m the injured part in the shortest possible time When the 
injury Is of a nature to cause irreparable damage, then the aim must 
be to muurairc the functional loss and particularly to try to avoid 
disabnitles of a type to prevent return to the previous major occupa 
tlon or activity A perfect result implies that the Injured part is as 
good as before injury and that this has been attained without unneces- 
sary loss of time 

The chief purpose of the skeleton is to provide a rigid framework for 
the soft parts and together with the joints to provide a mechanism 
which may be actuated by the neuromuscular apparatus Interruption 
of the skeletal rigidity by a fracture leads to Irnmediate loss of func 
Uon and function cannot be regained until ngiditv has been restored 
by healing of the fracture Restoration of skeletal ngidity is not done 
suffiaent but there must also be restoration of the skeletal form In 
other words the normal alignment of the Ijotc must be preserved 
This is necessary not only for esthetic reasons but in order to main 
tain the normal anatomic relationship or architectural pattern with- 
out which the parts function imperfectl> The restoration of ririditv 
and normal form of the skeleton bowevTrr, is by no means aD Si the 
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ticularly in contrast with those obtained by the prcDdslIng treaUnoL 
In jud^g these results, however, it is well to remember that tib 
was prior to the discovery and clinical application of the roentgen 
ray and that the diagnosis of fracture was often faulty, and the coo- 
trol of reduction negligible Bony deformity of greater or lesser degree 
was the rule rather than the exception after treatment Lucas-Ch^ 
pionnifere s treatment probably did not lessen the bony deformity, but 
it did at least restore function, and In this respect it was far and away 
ahead of the usual Immoblllilng treatment At the same time there 
has been a great misconception of his real attitude A\Tille radical, he 
i>ever took an extreme stand or claimed that his treatment could be 
applied without modification to every fracture or that all splin^ 
should henceforth be discarded He did not discard all that be had 
learned in his surreal training but on the contrary continued to 
use splints in loose and displaced fractures and to advocate 
repair In fractures, such as those of the patella, where that method 
obtained the best results. Only Instead of making the fixation coo 
tlnuous as was the general practice, he removed the splints at reguUr 
intervals for massage and mobflJxatlon, Above all, it must be rem^ 
bered that he kept the treatment entirely In his own skilled surgW 
bands or in the hands of the medical students whom he himself 
trained. He had no use for massage as ordinarily practiced, which he 
considered far too vigorous and pUnfuI, nor did he think it 
for even a trained technician to employ his methods satisfactorily 
What he advocated was the early use of physical therapy— I "“f" 

sage and mobilization— by the physidan In charge of the patient, In 
conjunction with whatever other methods were Indicated for the 
reduction and healing of the fracture 

Whfle boldmg up a warning hand agalnjt the trealment of fractum 
by prolonged inunobilliaUon he at the same Ume sounded a warning 
note ag^t the injudicious and uninstructed use of his methods wbM 


by enthusiasm for any particular method of treatment Said he, It b 

a sadoM mtter to mploy this revolutionary treatment, for the pubUc 
is but liWe pre,^ to accept it, and the medical worid is even iMi 
prepared than the public, I advise you, therefore to act prudently 
a^ to advance ^y by sure step, in order not to expose yourself to 
cbec^ to apply ^method in such a manner that the ^ which may 
result therefrom wm be evident to alL ® 


Lucas-Chan^on^ire s work proved a turning point In the treatment 
of fra^ Tte l^r^rtoce of functfcnalr^oratlon began to be 
rtCTg^ this the necesdty of treating all of the Idructures 

affected broken bone alone Owmg to the 

gane^ ml^cepUon of wto hU attitude actually was only a few 
^ their entirety, rithou^ 

(„ ,Ao dev^ toe to fracture treetment have failed to be 

affected In some degree by the changes he set in progress Mennen‘’ 
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of London learned Lucas Championmire s methods at first hand and 
has continued to employ them and to advocate them with the con 
viction bom of a long and nch cxpencncc His works on massage 
and the treatment of fractures arc valuable contributions deserving the 
most careful study I gratefully acknoxriedge my own indebtedness to 
them In the preparation of this article 

Other factors also have contnbuted their share toward placing 
emphasis upon funcPonal recoveiy after fractures. The Industrial 
Compensation Laws have played a considerable part by bringing pres- 
sure to bear on reduang the disability penod for various mjunes Tbe 
Great V, ar contributed a great deal to the improvement of methods 
for the treatment of fractures more notably by the Introduction of 
vanoos types of open splints and the greater utiliiatlon of traction 
methods particularly dir^ sLeletal traction It also aided the devTlop- 
ment of physical therapy the accomphshments of which were seen and 
appreciated Smee the war tbe multiplication of the automoblJe and 
the increasing mechanization of industry have caused a formidable 
increase in the number of mjunes This has led to an Intensified study 
of the means of reducing functional impairment after fractures and of 
securing maximum physical rebabihtation of the mjured. Physicians 
are turning their attention to physical therap> in the hope of better 
Ing their results with help from this source There are great oppor 
tunities for the development of this arty provided that each step is 
made with caution and based upon a solid foundation. 

Fiwctional Restoration the Goal or Fuactuie TazArsEErNT 

Tbe goal of all fracture treatment Is the complete restoration of 
function in the injured part In the shortest possible time When the 
injury is of a nature to cause Irrqiarable damage then the aim must 
be to mlnJmiic the functional loss and particularly to tiy to avoid 
disabflities of a type to prevent return to the previous major occupa 
tlon or activity A perfect result implies that the Injured part is as 
good as before injury and that this has been attained without unneces- 
sary loss of time. 

The chief purpose of the skeleton ts to provide a ngid framework for 
the soft parts and together with the joints to pirovlde a mechanism 
which may be actuated by tbe neuromuscular oppiaratus Interruption 
of the skeletal rigidity by a fracture leads to immediate loss of func 
tion and function cannot be regained until rigidity has been restored 
by heating of the fracture Restoration of sLeletal rigidity is not alone 
sufficient but there must also be restoration of the skeletal form m 
other words the normal alignment of the bone must be preserved. 
This 15 necessary not only for esthetic reasons but in order to mam 
tain the normal anatomic relationship or architectural pattern with 
out which the parts function Imperfectly The restoration of rigidity 
and normal form of the skeleton hovwer Is by no means til In the 
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tlcularly in contrast with those obtained by the preexisting tiealmcnL 
In Jud^Dg these results, howe\er. ft Is ivcll to remember that this 
wa* prior to the discovery and clinical appilcallon of the roentgo 
ray and that the diagnosis of fracture ivas often faulty, and the coo- 
trol of reduction ncgli^hle Bony deformity of greater or lesser degw 
vras the rule rather Ihlm the exception after treatment Luds-Chun- 
plonniire s treatment probably did not lessen the bony defonaily, bat 
it did at least restore function, and In this respect It was far and away 
ahead of the usual Immobillring treatment At the same time tb« 
has been a great misconception of his real attitude WTiUe radical, m 
never took an extreme stand or claimed that his treatment could « 
applied without modification to every fracture or that all slanting 
should bencelorth be discarded He did not discard aD that he had 
learned in hU surreal training but on the contrary contlnoed to 
use splints in loose and displaced fractures and to advocate operat^ 
repair In fractures such ns those of the patella where that method 
obtained the best results. Only Instead of making the fixation ^ 
Unuous as was the general practice he removed the splints at regi»f 
intervals for massage and mobDixatlon Above all, It must be rtm^ 
bered that be kept the treatment entirely In his own skilled 
hands or In the hands of the medical students whom be himself had 
iraiaed He had no use for massage ns ordinarily practiced, which » 
considered far too vigorous and palolul, nor did be think it pos^e 
for even a trained technician to employ his methods satisfactorily 
What be advw^ed was the early me of physical therapy — i-C- 
sage and mobuiiatlon — by the pbysldan in charge ol the patient, m 
conjun^on ^ih whatever other methods were indicated lot the 
reduction and healing of the fracture 
WHk h^g up a warning hand against the treatment of fractures 
by prolong^ Immoi^ he at the same Ume sounded a wara^ 
note ag^t Injudiaom and uninstructed use of his methods which 
ftbould be read carefunv by any one who Is tempted to be led awsy 
by rathusiasm Sot any niethod of treatment Said he “It H 

a ^om ^tter to^Ioy this revolutionary treatment, for the public 
is but mUe preyed it and the medical wotM Is even 

prewired than the public. I advise you therefore to act prudenfiy 
and to ^vanoc ^y by «« steps In order not to expose yourself to 
cbec^ to apply ^me^ In such a manner that which may 

result therefrom will be evident to all ” ® 

Lucas-Chai^otmttre s wk provwi a tumini; point in the tratmenl 

ot frectora Tbo tapor^ of functional U 

rocognUri and with this Muadty ot treating all of the Octants 
aflected by the f^ ra^than the broken bone alone to the 

gtoeral mlacooceptton ot what hla attitude actuallv , lew 

^Sdans took up and wUed hts method. In tWr entlret^i^tbough 
J^TXdevnte much /me to fracture trealCt SwUlwTS 
affected to mme degree by the change, he ret In pro^ MOTtefl ’ ‘ 
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vans is stopped by the pressure of exudate and there is a further 
accumulation of serum and lymph over a large area. Many of the 
phencHnena are of reflex ongm as for example the edema from 
vasomotor paralysis and the muscle spasm with pain and hmitadon 
of joint movement Blood clot forms ab^t and between the ends of the 
bones and infiltrates all the adjacent soft parts extending into the 
muscles and upward and downward along the fasoal planes. Un- 
clotted blood and serum gradually work their way to the surface 
accounting for the extensive ecchymosis that is always seen in the 
region of a fracture The formation of *l.in blebs Is due to the vaso- 
motor paralysis and the exudation of serum and lymph. 

It needs to be emphasized that this condition of traumatic Inflam- 
mation is not followed by repair but actually constitutes the first step 
m that process Repair begms at the moment of injury The blood dot 
filling the spaces between the bone ends and extending into and mfil 
tratlng aH of the soft structures la soon Invaded by leukocytes, fibro- 
blasts and newly formed capillaries originating from all the different 
types of tissue involved m the injury and becomes transformed into 
granulation tissue It Is Important to note that at tUs stage there is 
apparently no difference In the character of the granulation tissue found 
b^ween the bone ends and that formed in the soft tissues they are 
one and continuous Differentiation occ urs later when calchira salts 
are deposited in the tissue that is destined to become callus and con 
nective tissue fibrils form in the Intercellular spaces of that which is 
to become scar tissue but even then the aJIus and scar remain 
firmly bound to each other The scar formation and fixation of the 
muscles to the callus interfere with the contraction and extension of 
the \’arioa3 muscles and hinder function. 


The old conception of a specific osteogenic cell the osteoblast, de- 
rived entirely from other simflar osteoblasts contained in the cellular 
space and marrow cavities of the ends of the broken bones has lost 
ground According to modem views bone is merely a form of con 
nectjv’e tissue and the osteoblast Is simply a Bbroblast In whose 
vidnlty caldum salts have been deposited • Furthermore the bone- 
forming function of the osteoblast has been denied It is claimed that 
the deposition of calaum salts la callus is entirely a physicochemical 
reacUon dependent upon local factors as for example a variation of 
the hydrogen ion concentration in that region or a concentration of 
some catal>'Uc agent or eniyme such os perhaps the recenUy discov 
ered phospbolase of Robison • Evidence to this effect 
duced b> Murray ^ who succeeded In obtalnlne honr fnrm^ 
by tlK of cortalo nUU of caldiL^ 

pborus This e\idence has been remforrM hv pbos- 

Hiiggioj • who mis able to produce bone in soft'tu!^”^^ 
transplantation of bladder epfthehuni tiwues by the 
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treatment of fractures Of equal Importance for functional perform- 
ance are the soft parts The skeleton Is only one nart of the machiac, 
the other parts being represented by the articulations muscles, nerves 
and blood vessels Without the joints to supply motion, the rausdes 
power the nerves control, the blood vessels fuel, the bones are merely 
so many Inanimate levers All participate In functional activity, tad 
one structure Is not of greater Importance Ihjin any other All wast 
be considered In treatmenL 


Injury of the Soft Parts Accoupak^tno Fractures 

It Is a common mistake in treating fractures to think only of lie 
injury to the bone, and to forget or overlook the alwaya-accompanyini 
Injury to the soft parts To fracture a bone requires a consldwdjie 
amount of force The violence may act directly In the form of a bio* 
or crush, In which case the first effect of the force Is expended upon 
the soft structures before reaching the bones, or It may act IndirecUy 
as by hiding or twisting a part bqrond its normal limits of elastldtyi 
in which instance the giving way o! the bone Is accompanied by lacera 
Uon of the overlying soft ports Also severe stroln is often imparted to 
w ligamecto sometimes at a point quite remote from the Imcturt- 
kV? m i* severe enoti^ not only to fracture the ba« 

but to di^lace the fragments additional damage is done to the soft 
^ts by tM t^porary continuance of the force after the resistance of 
^ I * 1 .^ overcome An extreme example of such violence I* 
seen In cw of a compound fracture. Here the overlying soft parts 
are comple^ ruptured including tbc sUn and one can readily ap- 
praise the ^ent of the damage to the muscle and other soft dssnes- 
^ the majority of fract^ that are classed as simple the soft-part 
^ though concealed from one s eyes by the fact 
that the mtegm^t remains Intact There is extenshx laceration of 
soft E«rts muscles, blood vessels and fasda. In certain In- 

dther the mam nerve or blood vessels may be tom, or both 
^ resulting perhaps In paralysis, mrtlal or complete 
Ischemia, or gangrene. t— j , r- 

Pathology and Kkpmb q, Ywttxjsi. 

edge of *e patholo® of the loloo aod of the chaotres that occur 

bnd^r^condiaoD of 

traumatic Infla^Uon 1, produced Hemorrhage occora from the 

torn vessels of the bone marrow Dcriosteiim 7 

The blood vessels dilate as a resulVof^iS^ 

phatic drainage Is arrested. The swriUim du- 5^^ 

gSeasedbySudetfoo The 



Importance of Reduction of Fracture 


ri 11 
VeOmm* nJ ■*-■1 


Pjunciples of Fracture Treatment 

The requirements for fracture treatment are complex and difficult 
to fulfill The Ideal treatment could only be attained by a miracle 
which without the necessity of any surgical Intervention would restore 
the displaced fragments to normal position immediately after the 
Injury would mwintaln them m perfect alignment without the use of 
splints or other apparatus and so sohdly that healing wtnild proceed 
while at the same time full use of the part with motion of the adjacent 
articulations could be permitted* This represents an ideal impossible 
of attainment, but It also gi\'e3 us a goal at which to aim and the 
more nearly our treatment can approach it the better it wfH be 

The chief prmaples of fracture treatment may be stated as follows 
first restoration of anatomic form as soon as possible after Injury 
second maintenance of alignment and fixation of the fracture during 
the period of healing third institution of measures to overcome the 
orculatory (hsturbance and to maintain and develop function begin 
ning at the earbest possible moment after injury and continuing until 
complete recovery Is obtadned 


Importance or Reduction op the Fracture 


Restoration of a fractured bone to Its normal anatomic form is 
essential to good functional recovery Not only Is it true that fractures 
which are properly reduced unite more surely and rapidly than those 
that are allow^ to remam In viaous alignment, but the condition of 
the adjacent soft parts Is also Improwd and there Is commonly to 
be notrt less swelling and circulatory disturbance Since the traumatic 
Inflammatory process that is Initiated by a fracture reaches its peak 
within 48 hours it Is o-ldent that the pathologic changes can be mflu 
enced only when the reduction is performed within a few hours of 
injury As a matter of fact, reduction becomes Increasingly difficult 
with c\‘ery hour that elapses The muscles and fasoa become Infiltrated 


with exudate and rapidly lose thdr extensibility the tissue spaces be- 
come filled with lymiph and fibrm and blood clot envelops the ends of 
the bones and renders almost Impossible the meshing of Interlocking 
fragments. The use of more force Is netxssary to accomplish reduction 
and this causes fresh hemorrhage and additional trauma to the soft 
parts WTien the changes have progressed to the stage of organization 
or beginning callus formation before reposition of the fragments is 
accompbsbed then still greater force must be used and the amount 
of damage done is proportionately increased Repeated reductions 
necessitated by the failure of prcslous attempts are enormously harm- 
ful nod result in an extension of the inflammatory changes and an 
InOTM In tin stvnitj o! tin rnaclion To promoln functional rncovnrv 
It Is of tin hlghnst importanen to nmploy cs-nry mnasurn that tnnds to 
mlnlmlin Injury of tin soft parts and to rnduen acatrfzaUon and dr 
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dcpostlcd (n cailus tetm (o !* dtriroi 
nf .r w aulD)>’3li ol ncamed boDe uibt 

fraem«i(> Evidence of nirefa«(oo and abw^ 
P”>SrM3 of tbc btaling pmass. Fw 
oJdum salts derived from the bkni 
small and unlmportani. The effect of this cwapl 
■wWrh li healing to a purelj local proceu, the success ol 

“P^ *°P^ “"d °"'J slight affected hy tie 

the body or by state of the ^y If tree, o 
«hmlnaies the Jong lUt of geSnl 
union and rend'' ‘Owayslwen htougbt forward In eiplanation ol two- 
ImS pn^dn^ditected .on«d 

tissue proved to be the fact, the granuIsUtn- 

verted into 'f* gradually becomes oos- 

^ fnterccllular sj^ces betime filled tdth 
tered here and substance, the preosseous tissue while scat 

salts are deposited fslrads ol cartilage Gradually caldiim 

tadlUB become* hard pound subsiaoce and asetdam and tie 
the liaSS ^plerl“ and tie union of 

weeks d^dnwi^(^'thr£“'*,^"3Jng Is usually from three to eight 
ture iu t^^ lavolv«d_and tie situation of the Irsc 

in children than in adult?** °Ii “’ttlcal bone. The process is quicker 
formstlon may be delavrd L?P° wmewhat slorver In old age. Callus 
tlan of gnurulation tissue ?^i,*® r/’^'3ons trhfch hinder the lama 
which It may sprlna a< “3 surrouadlag structures lrt<n 

the carpal scaphoid or Inn-ri?**'*'^ ^ "scl ol the femur aad of 

position of inusde tissue betme.^’ft proper bhnd supply or later 
at a late period when the sop'^nu ^r*Smems Opmtive interiexeoct 
to secure approalmatioa of ih. SI™ “as to be cleared away in order 
log. There is consldcrnhle vartiin'*®T*®^| 3s also likely to delay besh 
callus lormatloa depends betowlT^r “ 'ocal conditions upon td** 
individuals and it is not rem^S,/'^'"^ similar type in different 
tion la the healing dme should hr rtfr^^^^^ore that considerable vaiis 
not been obtained at the Uto it 3!he fact that nnloo hss 

occur hut may merely Indicate ^ ”“3 a sign that it nffl not 

more slowly than at other tlme?TVr“ at repair Is proceeding 

is e^ve but after the u^ “f callus formed at Snt 

of physiologic adaptation take* *®b‘l » further process 

Mrpriontheme^narycavflyisaS^ [fvasadariialion and sh- 
denuraled, rad the eraes, csllS^J^'^‘=i>od the cortical layere 
adaptarion of the eaiJus and re*foratln*?S process of phyrfologlc 
may take as long a, one or two yS* pf PF «»taur Is aad 
^dered iWete ratH tU, u„^ ‘«>““g cannot be 

heoUng hss been obtained la a matte fbou^ anatomic 
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union Each fracture must be \'isualited In tenns of its e'.'cntual end- 
result and the course chosen that will give the highest yield in terms 
of function Impaction is a start already made in the healing of a 
fracture and It should not be broken up without good cause espedallv 
in aged patients It is often the acme of wisdom to be satisfied with 
an incomplete reduction as long as the misalignment is sli^t and not 
of a disabling type rather than to pursue anatomic perfection at the 
cost of diminished or delayed function 

Reduction may be accomplished by manipulation traction or oper 
atxra With the manipulative method the operator endeavors to replace 
the fragments by leverage angulation or traction relying upon manual 
skill supplemented occasionally by the temporary use of some median 
leal apt^ance to exert traction. WTien reduction has been accom 
phsbed splints are applied to maintain the ahgnmenL Obviously the 
method is limited In its application to fractures that are more or less 
transverse and only slightly comminuted and where reposition is hkely 
to prove stable when obtained. It is employed particularly in fractures 
of the wrist forearm elbow ankle lower leg and hip It Is most 
successful when performed within two or three hours of the Injury 
and with the aid of fluoroscopic visualization of the fractured boo» 
It requires sWD and care to avoid injury of the soft parts from the 
use of too much force 

The traction method Is used both to obtain reduction and to main 
tain alignment afterwards It counteracts the deforming influence of 
muscular contraction and by pulling the fractured bone out to full 
length and restoring the supporting tension of the soft parts secures 
correction of the deformity It should be employed in such a way as to 
obtain redaction immediately before pathologic changes In the region 
of the fracture have progres^ to a stage to render It difficult, Instead 
of gradually ovrr a penod of sev'eral days. A traction force of suffiaent 
amount to accomplish reposition should be applied initially and after 
reduction has be^ accomplished this may be reduced to the lesser 
quantity necessary to maintain ahgnmeot. The same pnnaple should 
be applied irrespective of what method of traction Is employed or 
whether used in combination with traction splints or not The tree 
Uon method of reduction is used chiefly In fractures of the long bones 
such as the femur both bones of the lower leg the forearm and 
humerus It is indicated in oblique and comminuted fractures Jnv'olv 
mg the articulations and those of the phalanges It Is also of great 
assistance in difficult fractures which for one reason or another have 
not been reduced In the early period. TracUou Is not without danger 
but it usually accomplishes its purpose with less damage to the soft 
structures than either of the other methods 
The operaUve method of reduction may be empic 
certab fractures such as those of the patella and 

approximation cannot be s^rured In any other way It 

as a matter of preference in other fractures such as l 


lyed primarily in 
olecranon wheie 
may be employed 
^»sc of the shaft 
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ailatory disturbance in the region of the fracture, and for this, nothbi: 
is more effecHw than early reduction 
^Vhen fractures arc allowed to heal without coTTCCtlon of the booy 
deformity excess callus formation usually results acconapaided I 7 
pmtCT nbrous fixation of the muscles If the fracture Is situated In tiie 
vldmty of, or involves a joint bony Irregularity mav block motk« or 
alter arucular contour sufTidcntly to render its use difficult Jlaltinke 
leacu to later functional impairment through Its repercuasloQ upoo 
^ Angular deformity causes the adjiceDt 
jomu to be thrown into abnormal relationship and results In nnerea 
fae^g Md strain W^n healing Is accompanied by o>*erriding of the 
♦?} shortening of greater or lesser extent r^U? 

^thi^MTls not only the bone but nlso the muscles, which almost 
Fracture Committee of the Britfab 
AsK^Uon lotted after a study of the late results of frac 
anatomic ^ functional results accompanied ^ 

^ ^ patients Fair and even 

lutujmnllv mil ^ sometimes accompanied poor anatomic resnlts, 
kr diMbnitTu^^e ^ when Uk p>rto- 

Ibal Itad to great crfppUng had 

ot the fracture at as early a 
dole of frBrt^*tr(Jtmml'’^i'"'i^ ** accepted ns a guiding l«i“- 
tlKre are also cimtlZi to ‘ihl’’ 

dfsabUng than otSra Antlu Some types of deformity are mm 
overri ATe displacement with 

Sfmple lateral ^UlMm^t^SL^^ 1.“^' functional Impalrroei^ 
snffident contact dhTSurl^H?! prodded that thiOT h 

to cause disability The aae ni^h ** 

and more latitude may ^ dlflerenc^ 

adulta Below the age of fou^^ In the case of children than to 
errors In boriy alignment, and «lior< i process tends to correct 

case ot the 1™?^ ^ as one inch In the 

Angular deformity la just as “ the end of two years, 

tends to persist Pmildous in children as In adults and 

All of these factors must be faV^r. t * 
patients with fractures Oranlet* «« « ^ cooaiderEtion when treating 
able, and no effort should bo snarS^j is always dealr 

fractures On the other hand It f* •-Jf obtaining this restilt In fresh 
dlrecdocL Each additional effort pnaaible to go too far In this 

to the tissue and nulllffea whatever ^ causes further traum* 

of repair Fractures that have been bi the process 

and finally to operative reduction are ^^Pc^ted manipulate* 

ment later and have a decided ten^,^ “ functionaJ Impair 

to go on to delayed or noo 
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mobiliiation unduly The physJdan feels that he has solved the first 
problem of fracture treatment and does not recognize that the second 
problem that of securing functional recovery confronts him im 
mediately 

Prolonged immobilization of the fracture is harmful to the soft 
structures Involved in the Injury and lays the foundations for slow 
recovery or permanent functional disturbances later It has been 
pomted out by Drinter that the accumulation of lymph in the tissues 
stimulates the growth of the connective tissue elements \\Tierever 
there is prolonged venous or lymphatic stasis an overgrowth of con 
nectlve tissue results ImmobflUation of a fracture promotes >*60003 
and lymphatic stasis by suppressing muscular contrartion upon which 
the venous and lymphatic ctrcolations depend Particularly Is this true 
when the circulation has already been profoundly disturbed by the 
pathologic changes initiated by the Injury Itself and by the pressure 
of hemorrhage and exudate upon the uninjured vessels. Not only does 
the fixation of the muscles and jotots interfere with the reestablish 
ment of the arculadon and delay the absorption of the exudative 
products but It favors the extensive development of scar tissue and 
adherence of the muscles to each other and to the bone 

In addition it should be remembered that immobilization causes 
definite functional impairment even In the case of an uninjured healthy 
extremity Sicgal and Sheboya, as wdl as other bvesUgaton going as 
far back as t866 (Moll ") have clearly demonstrated that if & bony 
attachments of a skeletal muscle are left bnmobilited for several days 
so as to pro-ent the changes In len^ that normally result from 
spontaneous and reflex movement there occurs a fixation of the 
muscle at the length thus imposed upon It If taken early this con 
tracture can be overcome by active or passive movement but if left 
untreated for some lime the damage becomes irreparable This process 
called myostatic coniractstre by Davenport and Ransom,*’ Is dependent 
upon intact Innervation, It is a condition of permanent shortening in 
resting muscle which is maintained in the entire absence of nerve 
impulses. A muscle affected by this condition cannot extend normally 
neither can It contract as much os a normal muscle Microscopically 
such muscles show blurring of the striation mottled staining and loss 
of alignment of the myofibrils The muscle may become permanently 
dama^ depending upon the penod of immobillzallon The longer 
the penod the greater the damage and the greater the amount of time 
and effort required to restore function 


Immobilization also gives rise to certain phenomena in respect to the 
articulations The joint capsule tends to become thickened and con 
traded losing some of Its elasUdty The s>'novia begins to proliferate 
at the edge of the articular cartilage and to spread o\Tr the peripheral 
margin as In pannus formation ^M»en immobihiaaon is dl^tinnpd 
^ firocUon resumed the Im-adlng tissue be^ to recede and the 
joint capsule also graduafl) regains Its flexfbirS^ctensUcs To ovrr 
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of the femur or humerus the bones of the leg or forcami or dlf&oilt 
fmclurca Involving the articulations, on the grounds that it is Ktdy 
to obtain a more perfect result than any other method Resort Is sbo 
bad to U when previous cflorts to secure reduction by other methods 
have proved unsuccessful The operative method is necessitated in 
most compound fractures to get rid of soiled and devitallicd tissue and 
prevent infection Depending upon the situation and type of the fr*c 
lure, the operative method may aim only at securing reposition of tie 
fragmmts and rely upon external fixation with splints to malnliia 
the olipiment or reduction may be combined with some form oi 
internm fixation in the form of catgut kangaroo tendon, wire screws, 
nails, bone plates bands, etc. Operative reduction should be made 
secure and no taken of secondary dlsplaceracnt which m#t in- 
validate tM entire benefit of the operation OperallvT reduction catws 
to the soft tissues from the incision and exposort 
° damage is often less in amount than that 

whlt^^ld be caused by dosed reduction It Is counterbalanced by 
1 grcaler security that T^ 
suita ^rtlcularty when Internal fixaUon is used Operative redudiOJ 
Infection, ond ought to be ondcr 

^ to th? my ol «M>- 

ttw havt bten shoro to be netessaty f« 
** operative ttdoc 

“ • ■“«« »' >«t oosort , Jdeleixed ®til 

been Derform«t benefietol than If the operation M 

as Dosstble what Pbyaidan should detennfae as qtidJf 

2' "ducUou oSeis the greatest chance 

to the use of that metbo-l 

b™ ^ucutcT ic necesritates operation or not. 

MAWTOHaKcE or AniomrarTT or a FaacrmtE 
Reduction of a fracturp if 

unless suppIemented^^ot^'LT'" “ ** "'‘'5 

ment afterwatd. This iceSSl^uh ‘o maintain the afis^ 

the fonn of phuter-of^Sa^^ of eatemal fliatioo dtte to 
and types with or wlthSrttrSS? nL?/ '?“”*’ different matnfsb 
tore ^^^ts a real^^?^,^f'l>’Ptooement of a redoced trac 

arefiwd the less wDl be thTd^oLy^,"™'? “"Ptotely the fragmenO 

of caHus takes time and tf^®^i2' *“* “ mishap The formatton 
minute until consolidation Is obtato!^ ,v ' bl relaxed 1^ 

may be lost Furtberroorc, movenaM ** *^2223 

healing ConsecpienUy when a ftach™ r ' fragments may reh^* 
and the alignment has b«n proved to reduced and spllnteo 

tion roentgenograms there ft a nrent “f‘?f‘<dory by the postredM 
Pvat tendency to prolong the fan- 



OfatFt«r 11 17 

TatKJM nJ 


Maintenance of Alignment of a Fractme 


stimulated ^\Tien a fracture of the bones of the lower leg or of the 
shaft of the femur falls to unite within the usual time a procedure 
frequently adopted is to apply a wd^l bearing brace and encourage 
use and bony onion often results All of these splmts and braces per 
mit a limited amount of movement at the site of fracture and It Is 
easy to start from this point and argue that mervement stimubtes 
fracture healing 

On the other hand there are facts that pobt to the conclusion that 
when the appronmatkin of a fracture is perfect and the fixation rigid 
and as complete as possible then union Is much accelerated In the 
usual fracture the conditions are so favorable for callus formation 
thnt healmg may occur e\Tn in spite of a little movement In fractures 
of certain bones however such as the carpal scaphoid or the neck of 
the femur the local conditions sire unfavorable In that callus forraa 
tion must proceed from intrinsic sources entirely without help from 
the adjacent soft structures and the blood supply to one of the frag 
ments Is scanty and frequently entirely lacking Here failure of union 
IS the common result of failure to immobilue and all authorities 
agree that the more complete the Immobilization the greater the 
chance of obtaining union Turning to fractures In other regions It 
is not difficult to find many examples of nonunion where the responsi 
bllity can be traced directly to the door of repeated manipulations or 
of too much movement W'hUe fractures of the long bones in both ani 
mals and men may heal without unmobOizatlon it is to be noted that 
this is accompanied by bony deformity with overriding of the frag 
ments WTien displacement of a fracture Is allowed to proceed without 
Interference the shortening finally reaches a maximum and the frag 
ments arrive at a point of rebtive stabilization In this position but 
not without it, Is healing llkel> to take place Such a result is not 
likely to be accepted wilUngiy by the average patient and to obtmn 
healing without deformity the wise physician always employ Im- 
mobilization. Similarly the explanation of the benefits that result 
from the use of weight bearing flints or braces In fractures of the 
lower extremity is to be IouikI in the improvement of the circulation 
and the overcoming of bone atrophy which counterbalance and out 
weigh the harmful effects of such slight movement as cannot be pre- 
vented at the site of fracture 


One must conclude from a review of oil the evidence that rigid 
immobrUzation of the fracture with good approximation accelerates 
bony union but that on the other hand callus will usually form 
even In spite of a little motion of the fracture i\lth the microscopic 
picture of bone repair before one s eyes it Is eas> to understand that 
movement of the fragments while the callus is soft and In a formative 
stage is hkcly to result in rupture of manv of the small vessels and 
lead to im Increase of the connective tissue elements which mav be 
^ful later to union If any motion is to be permitted during the 
braling of a fracture it must be reduced to the t-ery minimum. ® 
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come and counteract these changes a omomit of 

required, during this period use of the part Is painful, 
fa ULely to be ddayed unless the patient cxhiblU consld^le 
These are only a few of the more definite effects iuiawWlmto 
upon the muscles and Joints, and other ctamplcs of hamiui rtsira 
pertaining to the circulation and disuse atrophy of muscles 
might also be given If it were necessary to make the picture 
Enough has b^ written howoer, to show the imporlana oi a 
Ing complete immobllUation of a fracture, whenever po^ble, ^ 
reducing the period of fixation to the shortest possible ume w 


other method can be used ^ 

One other question arises in connection with the 
bOiratlon namely whether It Is necessary in order to obtamOian^ 
of the bone In the animal world there are found many eaampiei 
fractures that have healed without immobniiaUon Indeed, 
wild animals scarcely any other outcome after bony Injury fa P*^ 
save death. An anlrnal that has fractured one leg keeps going 
remaining three legs until such time as the Injured part hw 
sufficiently to permit of some use Nectssarfly gross 
from such treatment or lack of treatment but this does not pew 
callus formation as is shown by the observation of many game 
and other students of animal life nor according to report, doo^ 
seem to interfere very serionsly with the function of the 
situadon with regard to tbc human animal is of course, moth 
complex, but unforranately examples are not locking to ^ 
unrocognixed ar«l untreated fractures may go on to union with ^ 
fonnity Lucas-Champlonnlire called atlenUon to the fact that caU® 
formation almost never failed In the rc^r of fractures of the no* 
and yet that these bones were never completely Immobflfaed, He ti» 
pointed out that healing regularly occurred In fractures of the fem^ 
shaft, which In hfa time were treated only by extension wit^ 
adequate fixation and where the fragraenU were necessarily mow 
at frequent intervals with the change of position of the patic^^ 
bed. LucaS'CharapIonnl^e cansfderedlhat a certain amount of 
was not mimical to caHos formation and went so far as to state 
from his experience a certain amount of motion in fractures 
accelerate the formatfon of callus Many surgeons now hold the 
that complete Immobnixatlon fa not necessary to fracture healing As a 
matter of fact, it fa rardy If ever complete as practically all spUJ* 
penult at least a slight amount of modon at the site of fracture. To 
ellminaXe all motion it would be necessary to apply the sphats ^ 
tl^tly that there would be danger of pressure necrosis In the raodcro 
functional treatment of fractures, early use of the Injured part 
tected by splints, fa ilron^y advocated. In the case of certain fracturts 
of the lower extre^ty s^ surgeons employ wdght-bearing spU^fa 
at a period when the healing of the fracture fa but little advanced £f 
the grounds that fuocUonai recovery fa hastened and bony union fa 
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stimulated When a fracture of the bones of the lower leg or of the 
shaft of the femur fails to unite within the usual time, a procedure 
frequently adopted is to apply a welght-bcarmg brace and encourage 
use and t>ony union often results All of these splints and braces per 
nut a limited amount of movement at the site of fracture and it is 
easy to start from this point and argue that movement stimulates 
fracture healmg 

On the other hand there are facts that point to the conclusion that 
when the approiimatKin of a fracture is p^ect and the fixation rigid 
and as complete as possible then umon is much accelerated In the 
usual fracture the conditions are so favorable for callus formation 
thBt healing may occur even m spite of a httle movemenL In fractures 
of certain bones however such as the carpal scaphoid or the neck of 
the femur the local conditions are unfavorable m that callus forma 
tion must proceed from Intrinsic sources entirely without help from 
the adjacent soft structures and the blood supply to one of the frag 
ments is scanty and frequently entirely lacking Here failure of union 
IS the common result of failure to ImmobOixe and all authonPes 
agree that the more complete the immobiUzaUon the greater the 
chance of obtaining union. Turning to fractures in other regions it 
Is not di£5cult to find many examples of nonunion where the responsi 
bflity can be traced directly to the door of repeated manipulations or 
of too much movement W'hUe fractures of the long bones in both am 
mals and men may heal without ImmoblUtatJon it is to be noted that 
this is accompanied by bony deformity with o\‘emdiDg of the frag 
metits WTien displacement of a fracture is allovred to proceed without 
interference the shortening finally reaches a maximum and the frag 
ments arrive at a pomt of relati\'c stabniialion. In this position but 
not without it is healing likely to take place Such a result is not 
likely to be accepted willingly by the average patient, and to obtain 
healing without deformity the wise physician will always employ im 
moblliiation Shnllarly the explanation of the benefits that result 
from the use of waght-bearing splints or braces in fractures of the 
lower extremity is to be found in the improvement of the arcuJatfon 
and the overcoming of bone atrophy which counterbalance and out 
weigh the harmful effects of such slight mov'ement as cannot be pre- 
vented at the site of fracture 


One must conclude from a review of all the evidence that rigid 
iramoWUraUon of the fracture with good approximation accelerates 
bony union but that on the other hand callus will usuallv form 
even in spile of a httle moUon of the fracture With the mlcroscomc 
picture of bone repair before one » eyes ft Is easy to underslMdUat 
rnot-ement of the fragments wbOe the cnlfus U soft and in a formative 
stnpr us UVefy to resnil in rupture of mnn> of the small vessels a^ 

Kn'fu.TateTt'o'^io 

heahng of a fracture ft must ‘i' 
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The location of the fracture is of considerable imporfana to drtw 
minlnff how complete Immoblltoatlon tlwuld be- F^rtures tbrou^^ 
shafts of the long bones are much more IlUly to c^Iblt 
ing or nonunion than fracturca through cancellous bewe, ^ 
here probably dqiendiiig upon differences In vascularity 
tures are noted for delayed healing or failure to heal, 
those of the scaphoid nech of the femur, both bones of the ^ . 
hinctlon of the lower and middle thirds tl« shaft of the bumeriB tti^ 
middle third and ^th bones of the forearm In the middle aM up^ 
thirds. Here immobiltoatlon should be as complete as posslnie im 
should be maintained as long as necessary even at the *^P^**.. 
functional consideration On the other band, fractures mwvtng 
other articulations or In the neighborhood of the artlculatioitf 
heal readily since they are situated In cancellous bone 
blood supply Such fractures require meticulous reduction, but 
reduced, early moblUtation may ^ permitted with benehL 
Knowing the harm that may be done by prolonged Immobflwtia^ 
yet having to make use of It to loose fractures to order to matots^ 
reduction, let us consider how some compromise may be ^ 

the inlercsl of promoting functianal rcco\’ery In general, 
accomplished by the use dther of retentive apparatus or of tracuon 
spltots The former category indudes plaster of paris 
variety of splints of different designs and materials and some simp* 
dressings of bandage or adhesive plaster Under traction 
Included the various types of Thomas splints and special 
Pons of these intended for the arm shoulder leg and hJp, ““ ^ 
so-called banjo splints for the fingeri and toes ^ 

When applying retentive splints to a reduced fracture, the first 
should be to fix a lime for thdr removal Especially is this necessary 
in the case of plaster-of-pans dressing This time may have to be 
longed if union proves not as far advanced as expected but nothtog 
is worse than to prolong It without adequate reason When using or 
cular plaster-of paris casings it b always a sale principle to split them 
on two sides as soon as they have hardened Ihis guards against cofl 
ttrictlon and also makes possible the removal of the splints and exam 
inatloa of the fracture without unnecessary delay Secondly only 
those articulations should be inunoblliicd whose movement would be 
inimical to maintenance of redaction or to fracture healing Thus to 
fractures of the forearm or wrist it la unnecessary to fix the finger* or 
thranb and active movement and use of the digits should be encooraged 
from the begtontog Tte same b true of the toes in fractures of the 
lower kg and aaklt lotal fixation of the ankle b frequently 
required and a porUon of the splint over the dorsum of the foot 
be cut away to pe^t ^Ited mobOiatioD here without entirdy 
sacrificing «WOrt o the foot. Movements of the abouJdcr or hip ^ 
not coalral^cnted In many fractures Involving the citremitiea, but 
stiffening of these Jototi may occur during the period of fixation unks* 
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adequate attention 15 directed toward preserving thar function. 
Thirdly in so far as the requitemenls of the individual fracture permit, 
those joints that are to be immobilized should be filed in the optimum 
position for functional reco\’ery These are usually positions in which 
gravity will represent an aid instead of an obstacle to the recovery of 
motion Thus the shoulder reco%*cr 3 motion more readily when fired 
In abduction the elbow in flexion the knee hi extension and the ankle 
in right-angle flexion. Frequently the necessity of mamtaimng reduction 
of a fracture Imposes a different position upon one of the articula 
tions but the other joint may be fixed in accord with functional 
considerations Lastly it is frequently possible to remove the splints 
temporarily at regular intervals begmmng Immediately after the reduc 
tion to allow massage and mobilization The fixation thus becomes 
interrupted instead of continuous If the reduction is insecure with 
considerable danger of displacement the splint on one side may be 
remov’ed and this surface exposed for treatment while the fracture 
H supported on the other side The sphnt may then be reapplied 
while the other one is removTd to allow treatment Healing soon 
progresses to the stage when the part may be lifted out of the splints 
altogether and supplied manually while mobilization is performed 

Continuous traction or extension has been used for the fixation of 
certain fractures since anaent times. Althongh it ov*ercoiQe 5 shorten 
Ing and secures reduction it does not of itself provide imrrKibllliatloQ 
unless used In conjimction with fixative apparatus The traction splints 
devised by Thomas and popularized at the Ihne of the Great T\ ar bj 
Jones meet this need and provide both rigid external fixation and 
the opportunity for traction and countertractJon It is essential to 
employ suspension In order to derive the greatest adi-anlage from the 
use of tnictioo splints Suspension means slingmg the splint support 
Ing the Injured limb to an ov’erbead frame b> means of a svstem of 
cords weights and pulleys In such a way that the weight of the mjured 
member is exactly counterpoised and its raobiUty greatly increased. 
Traction is maintained by a cord passing over a pulley at the end c 
the bed and fixed to a welgjit TracUon-suspensioii is of great vale* 1* 
a physical therapeuUc measure and also in promoting the 
comfort. Vnth proper arrangement of the apparatus the ^ 

enabled to sit he or change posIUon to a hmlted extent 
turbing the fracture This greatly focilllates the narsme or- s 
resuIUng activity is of benefit to the general musculato 
tIon. It permits the mobnizatlon of Joints that would fcrr- - 

If retenUve splinU were used maintains raosculxr " ' 

filing and genen^y hastens the recoven of 
duction and general adopUon of the 
c^ln types of fractures marks one of the 

The v-elue of tracllon-siupemlon Ireatnite is ^ _ 
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increased b> the introduction of skelcUl traction Hy this proedn. 
traction Is npjdled dirccUv to the bone b> the Introdadko of pot 
tonps or the sniMI llcxiblc wire of KlrKhner Skeletal liactkn uoo- 
tm^lctl tslth the or<Iirwr> mclhwl of ndhesfee skin iraclwo, hu tire 
preat adN'antapr^ Fir^t, the force Is oppHetl «lircclly to the boot rim 
its action is dcsfrwl 'Hterc Is no lo<s from diffusion of the ferae 
in the case of skin traction con<eqtifnil> the amount of force rfqnsd 
Is less Second, the |>olnl of contact of the skeletal appOance rti 
limb Is small nnd as a result the entire rrplon of the Iractore ind ih 
distal part of the extrrmll) are left uncomed The wide 
the limb thus gained Is of considerable Importance la pen rJitfiqp 
use of massage and Iveat ami also In the case of Infected 
fractures In making possible cxnminatlnn and treatment of the 
Third, when applied directly to the distal end of the 
It permits mo\*cmcnl of the joints, not only abo\-c but abobOTW 
fracture, and thus creates olmost Ideal conditions for fnoctwai 
treatment 

A third method of fixation that rerjulrcs menUon In any 
Ifon of the ways of securing Immobilization Is that of lof^tn aJ 
made possible by operation One of the adv’aniages of opw 
« that It pa\‘cs the way for securing such complete n^tlco 
fracture that early mo\cmenl of tlx* neighboring joiDts maywi^ 
nullod and other measures instituted to counteract and 
enTecii of trauma to the soft parts In the case of 
figures where healing occurs rapidly, this may not coiut^ 
suflldent advantage to justify prolonging the operation and 
ing foreign material In that ease the surgeon will rely up® 
splmts to maintain the alignment following operation, but rj 
make an effort to begin remos’Ing them temporarily at on 
to permit mos'ement In the ease of fractures that are llkeiy 
d^laced or that require a long period for healing half of the . 
° 1?^ reaction will be lost unless some method of 
^ This usually means the Introduction of 
, plates or nails The great desideratum is that the_ ^ 

^ tntema! means that massage and 
“ the patient has reco\’ered from 
^ ^ W of external support^ 

^ "dforded either by retentK;^ 

therapy or by tracUOT-J^^ 
oh provides the opportunity for massage and 

^TrrtmoN or Meabums to Restore FunctioH 

1^ considered a third principle of 
importance with the two that ba^ 
Sanction. WlSf atra^^^ J?* Institution of measures Jo ^ 
atraumatic reduction of the deformity at the 
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moment and maintenance of alignment afterwards by methods of 
splintmg that minimize as far as possible the harmful effects of Im 
moblhxatlon arc of aid m obtaining functional recovery their mode 
of action is more negative than positive in that they seek to lessen 
the III effects of necessary treatment. Other measures capable of more 
directly influencing the pathologic changes m the soft parts must be 
adopted If the disability time of fractures is to be shortened and the 
functional results improved. The only measures at our command capa 
hie of accomplishing this purpose Wong to the domain of physical 
therapy and they should be Indnded pist as regularly in the treatment 
of fractures and employed with the same sklH as are reduction of the 
fracture and splmUng to maintain allgnmenL 
When we consider the pathologic changes arising from a fracture 
It is obvious that the Immediate traumatic reaction and subsequent 
inflammatory process are of a reparaOve nature and have for thor 
purpose the eventual formation of callus to heal the bone and of scar 
tissue to repair the mjured soft structures. Much of the reaction In 
the soft tissues appears excessive however and out of proportion to 
the actual degree of damage The soft parts are flooded with exudate 
and Involved in severe drculaloiy disturbances that are mimical to 
the preservation of their function The extension of hemorrhage be- 
tween muscles and along fasdal planes and into tendon sheaths leads 
through the organuatlon of the blood clot to the fonnatloD of acatrl 
dal adhesions obhteration of gliding surfaces; and fixation of the mass 
of scar tissue to the callus with prevenUem of the shortening and 
lengthening reaction of the muscles The pouring out of exudate dunng 
the inflammatory reaction increases the swellmg already present from 
hemorrhage and adds to the embarrassment of the drculatlon by mak 
mg pressure upon the veins and lymphatics and by blocUng the latter 
with cellular products The uimvoidnble immobfliiation of the fracture 


mtensifies and perpetuates this condition by abolishing aD muscular 
contraction upon which the venous and the lymphatic circulation 
depend As organization advances to acatriratiou the drculatory dis- 
turbances become fixed owing to the blocking of the drainage chan 
Dels by the newly formed fibrous tissue Watson expressed thb con 
ceptlon as follows Blood extrevasated Into the soft tissues serves no 
known useful purpose It is foreign material and in time is remca-ed os 
such by the ordinary drainage media — the lymphatics and blood 
\-essels If these effusions and eitra\'nsations are not rapidly removed 
organization will take place with the formation of adhesions between 
articular surfaces between tendons and their sheaths and between 
ner\-e3 and the surrounding tissues produdng ‘matUng’ of the soft 
parts ” All of these changes find expression during the convalescent 
stage of treatment in swelling of the extremity impaired drcuIatJon 
Joint stiffness and muscular weakness and ore reflected in the patient t 
complaint of conUnued t^n and Inabnity to resume normal activities 
As a matter of fact the Ume necessary to m-erceme venous stasis 



Treatment of Fractura 


increased by the introduction of skeletal tractlom By this proodtire 
traction is applied directly to the ^nc by the Introduction of pirn, 
tongs or the small fietible wire of Kfrschner Skeletal traction, as coo- 
trasted with the ordinary method of adhesive sUn traction, has three 
great advantages First the force is applied directly to the bone where 
its action Is desired There Is no loss from diffusion of the force m 
in the case of skin traction, consequently the amount of force required 
is less Second, the point of contact of Uie skeletal appliance wi^ the 
limb is small and as a result the entire region of the fracture and the 
distal part of the extremity arc left uncm'crcd The wide access to 
the limb thus gained is of considerable importance In permitting the 
use of massage and beat and also in the case of infected compound 
fractures in making possible examination and treatment of the womid. 
Third when applied directly to the distal end of the fractured bone, 
It permits movement of the jdnts not only above but also below the 
fracture and thus creates almost Ideal conditions for functloosl 
treatment 


A third method of fixation that requires mention in any consldera 
tion of the of securing ImmobnUation Is that of Internal fixadoa 
made pos^le by operation One of the advantages of open wdoetJoa 
fa that It paves the way for securing such complete fixoUofl of the 
fractee ^ly movemoit of the neighboring JoInU may be per 
nutted aro other meaanres Inatituted to counteract and overcome the 
of trauma to the aott parts In the case of relatively ilrople 
fractures where heulmg occurs rapidly this may not constitute a 
fiufudMt advantage to justify proloogmg the operation and intioduc 
ing fordgn matei^ la t^t case the surgeon wDI rely upon eaterasl 
spltots to ^tain the aUgmnent follmring operaUon but he should 
make an eflort to begm ret^g them temporarily at an early period 
to Pci™ mc^ent. In the case of fractures that are likely to be 
displaced m ^t req^te a long period for healing half of the benefia 

method of strong tateml 
spUntlogls U5<^ TUs ust^ymeans the introduction of metallic wire 
screws bone^tes or ^ The great desideratum is that the fiiatlon 
te^de so secure by Int^ nwan, that nuusage and movement can 

^ro“dt^ S^Te 

c^red and protw^n fa afforded 

that may be removed for phyalcal themTTv 
apparatus which provide, 


iNSTiTtmoN or ilEAsrare, to Rmtoik Ftmenotr 

There remains to be conridered a third > r 

ment that is of equal importance with UiT 

cussed previously namely the huuiuUon ^ ^ have beeo dl^ 
(uoctloo. UTine atraumaUc reducUou of the defo^SJ^aT tbc Suest 
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was 3 o6 5 days These figures assume even greater significance when 
it is pointed out that a very large percentage of tb^ cases repre- 
sented only fracture-sprains or fractures without deformity and very 
minor fractures such as those of the fingers or toes ^\TiiIe it is doubt 
less true that other factors such as p^Tihologic and economic con 
aiderations play a considerable part In determining the length of the 
convalescent p>^od In industrid surgery It is nevertheless evident 
that the period of dlsablhty after fractures Is longer than It should be 
and that the results of treatment are still far from satisfactory 

Progress In Improving the surgical part of the treatment of fractures 
Is being made as the result of organised propaganda and educational 
work carried out among the members of the medical profession 
throughout the country Whfie there still remains great room for 
further improvement along this line I do not believe that this wHl 
solve the problem, I look to the more general and Intelligent use of 
physical therapy not by physical therapists but by physicians as the 
means of makmg the next great advance in fracture treatment Physical 
therapy when rightly used that is beginning m the acute stage of 
Injury is capable of influencing the pathologic changes of a fracture 
pa^cularly those affecting the soft parts In a manner favorable to 
overcoming causes of delayed recovery This belief Is shared by many 
ezpenenced students of fractures Darrach advised early massage 
both before and after reduction of the fracture end deserfl^ the re- 
sults as follows ^The result Is a decrease In pain and discomfort and 
improvement in drcalaUon and so a hastening of repair It also pre- 
vents much of the stifl'ness in Joints and muscles lessens the amount of 
atrophy and shortens the tunc for return of full power Watson,^* 
reporting on his experience with 400 cases of fracture treated by eariy 
massage and mobllliatkiD staled Organisation occurs dunng the 
first 9 to 10 days hence It Is during this crudal period t ha t the local 
drainage apparatus — the arculatory and lymphatic systems — already 
reduced In efficiency by the Injuries recelv^ should ^ aided b their 
work of dibris removd Massage rapidly rerrurves these effusions and 
extravasations by restoring the local lymphatic and arcubtory drain 
age to Its former efficiency Murray *• expressed himself thus It is 
today becoming recognlied that physical therapy dls^ys Its chief 
and prime value in the early phase In that stage when hemorrhage 
exudate and transudate Infiltrating the soft parts can be actually re- 
moved by painless physical therapeutic measures aclbg reflexly not 

by direct pressure on the circulatory status of the part Trethowan 
said It Is the acute case which b^efits most from physical therapy 
and In which this expensive treatment fa economlcaJl> of most value 
^\^len treatment fa unduly debyed the efforts of the masseuse are 
devoted largely to combaUng the results of neglect— poor arcub 
tloo dfause atrophy loss of power stiff Jobts contractures and 
adherent scars Galbnd wrote as follows “The use of physical 
tberapi must not be relegated to an attempt to rehabilitate cases 
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and edema, to restore normal circulatory condiUonj, to mobIHie stifi 
joints, to free the scarred and contracted muscles and to build up 
their power Is generally many times greater than the period required 
for the healing of the fracture Physicians who are engaged only hi 
pnvate or hospital practice frequently fail to realise this, as most of 
their patients arc dismissed at the time when further active trcaliD«it 
ceases to be necessary and generally before function has been com- 
pletely regained Industrial surgery has furnished a \'ery useful check 
on the duration of disability os under the Industrial compensatioo 
laws the patients have to bo followed and treated, not only until their 
fractures have healed, but until they are able to return to work Since 
most of the patients are employed at jobs necessitating heavy labor 
it is impossible for them to resume their occupations bcJore they have 
obtained nearly complete funcdonnl recovery 

Studies of fractures among this group have shown that the disabling 
effects of the injury continued for a long penod after the fracture Hself 
had healed The dlsabHity time of a fracture may be divided Into two 
periods the first, the period of consolidation, which extends frmn 
the moment of Injury to the time when healing Is sufficiently finn to 
permit the removal of fixative apparatus and the begmning of active 
use either with or without protection and the second, the period of 
convalescence which extends from the end of the consolldatioo period 
to the rime when functioaol restoration is sufficiently complete to 
^ow resumption of normal activities or worL Figures obtained 
from the Industrial Accident Commission of hlassachusetts showed 
tlml the average duraUon of temporary total disability after fracture 
of to wrist was 9 weeks whereas to period of consobdatioo was 
usually 3 to 4 weeks and after fractures of to redon of the shoulder 
^ ® consoUdaUon period of 4 to 5 

These figura were for aH cases and included a large number of 
fraemres 0^ nature, and In addiUon did not include the 

piiod of pa^ dis^mty whi 3 i In industrial cases is often very long 
^d result s^di^t to Massachusetts General Hospital showed that 

recov^ before the end 
c^Udadon toe of 10 to weeks and 
that fractures of to shaft of the femur usuaHy caused disability of 

!n ^ Usually complete In 8 to 

10 weeks. The length of the convalescent r^Hnri in i-«iat}nn tn that of 

functloniil treatment of a fractara One rrould exuect that a ratio of 
under average treatmenT^ 

end even higher In the te,W?f it ^ Via 

cent made complete ree^ 
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was ao6 s days. These figures assume even greater significance when 
It is pointed out that a very large percentage of these cases repre 
seated only fracture-sprains or fractures without deformity and very 
mmor fractures such as those of the fingers or toes WTiHe it is doubt 
los true that other factors such as psychologic and economic con 
slderations play a considerable part m determi nin g the length of the 
convalescent pJ^od m Indostn^ surgery it Is nevertheless evident 
that the period of disability after fractures is longer than It should be 
and that the roults of treatment are stfll far from satisfactory 

Progress in improvmg the surgical part of the treatment of fractures 
Is being made as the result of organlted propaganda and educational 
work carried out among the members of the medical profession 
throughout the country While there still remains great room for 
further impirovement along this Ime I do not believe that this will 
solve the problem, I look to the more general and mtelli^t use of 
physical therapy not by physical therapists but by physicians as the 
means of making the next great advance m fracture treatment. Physical 
therapy when nghtly used that Is beginning m the acute stage of 
Injury is capable of Inflaendng the pathologic changes of a fracture, 
p^cularly those affecting the soft parts in a manner favorable to 
overcoming causes of delayed recovery This belief is shared by many 
experienced students of fractures. Darrach” advised early massage 
both before and after reduction of the fracture and described the re* 
suits as follows The residt b a decrease in pain and discomfort and 
improvement m circulation and so a hastening of repair It also pre* 
vents mnch of the stiffness in joints and muscles lessens the amount of 
atrophy and shortens the time for return of full po we r Watson 
reportbig on Us experience with 400 cases of fracture treated by early 
massage and mobUixation stated Organization occurs dunng the 
first 9 to 10 days hence it b during thfa cmdal period that the local 
drainage apparatus — the circulatory and lymphatic systems— already 
reduced In effiaency by the injuries recelv^ should be aided In their 
work of dibrb removal Massage rapidly removes these effusions and 
extravasations by restoring the local lymphatic and cwculalory drain 
age to Its former effidcDcy ” Murray expressed himself thus Tt b 
today becoming recognbed that physical therapy displays its chief 
and prime value in the early phase In that ata^ when hemorrhage 
exudate and transudate Infiltrating the soil parts can be actually re- 
moved by painless physical therapeutic measures acting reflexly — not 
by direct pressure on the circulatory status of the part Trethowan 
said It is the acute case which befits most from physical therapy 
and In which this cxpensI\T treatment b economically of most value 
WTien treatment b unduly dela>'cd the efforts of the masseuse are 
dev-oted largely to combating the results of ne^ect— poor drcula 
Uon dbusc atrophy loss of power suff joints cootractnres and 
adherent scars. Galland ** wrote as follows “The use of physical 
Iberapy must not be relegated to an attempt to rehabilitate cases 
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functloi^ly impaired after long-continued surgical treatment of fric 
turra but must be Included In our scheme of treatment from the 
^llest pha« of handling the condition ” The pioneer of phvskal 
taempy m fractures, Lucas-Championniferc,’ always emphakad that 
massage and mobilisation should ^ used from the very b^uining If 
i/ striking results were to be obtained HU English disapU, 
Alennell has Iwn equally convinced of this and described the tSaH 
rcliel of pain and spasm, improvement in nutrition and earlier 
funcuonal restoration 

therapy must therefore be employed within the first two 
h**mrtrrh ^ cffect Is to bc obtained in the removal of 

iKiring the remainder of the period of con- 
function of ph)r3ical therapy is in preserving the 
mnHUhr ^ muscles, preventing adhesions raainUlrung Joint 
circulation and in general, counteracting the 
aiaUtHnc^ fn , UTiile physical therapy can bc of great 

out that 1 . ^ ^ fracture treatment, it must be pointed 

of dUnlaHno pcrfod when there Is the greatest danger 

mdue moUon at the «at of fractSte Treatmeat .1 tbb 
“ ‘«lm>dan tvilh aoy safety, and H 
either b\ the employed It will have to be admlnisteTtd 

AwSi ^ d*recUy under hU supervWoa 

it cannot be quality of painlessness and if 

When the period of abandcoei 

eSorta r«l7!,f phi^ I* P>aced In the paUentJ mre 

in Bhomng the patient h^^^ edu^ona^ 

eiercfae. PhysSferanv ^ muade rehdacatfon ^ 

healing of the fracliue 'Ld continued afte^ 

it has been subject to mu^jh, •“ thfa respect 

the Comndttee on *“ Th' Rcaearch Group 0 

Surgeons r* reported thal^carfhn*^ Amencan CoUepcI 

fies the opinion that the annlSIii™ °i “Ur stadatfea] data Justi 

generally doe, not Pl-y^ctherapy as now practiced 

sufadent benefits are denred to indicate that 

and when used It alwuld bt* ^ application Indiscriminately 

Of the various agencL ^ 

general designation of employed under the 

massage movement, irradiatifm • ^ tbennal stimnlatio®> 

first three are of established valii » stimulation only the 

addition the importance of devatW*” ^ treatment of fractures. Id 

physical therapy should be mentIntJS P?^ral treatment as an aid to 
heat and cold- The latter Is used if Thermal stimulation iodndtf 
occasio n a t ly to check swedlng ^ emplciy«d 

same action whether <d)tained bv w conditions has the 

wt compresses beating pads, radiant 
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lamps diathermy or hot baths It is soothing and relieves pain It also 
brings abant a vascular flushing of the part that may be of benefit as 
a preliminary to massage and movemenL The use of beat is some 
times indicated in the early stage of fracture treatment to stimulate 
the circulation of an eitrernity when it is gravely embarrassed as the 
result of extensive injury and swelling 

Massage of the light stroking variet> described by Lucas-Champiou 
nlfere, is of great value in the early acute stage of a fracture and prob- 
ably produces its efiects reflexly through the nerves It relieves pain 
and muscle spasm and has a direct effect in stimulating the circulation 
and overcoming vasomotor paralysis In the later stage of fracture 
treatment deep strokmg massage and kneading provided that they are 
pahilpqq are useful for their raechamcal action in getting nd of edema 
and improvmg nutrition. Movement is the complement of massage and 
massage is almost a waste of time In the treatment of fractures unless 
supplemented by motion In the early stage the movement should be of 
the passive type with the patients muscles completely relaxed. Any 
active muscle contraction would cause movement at the seat of fracture 
and result In spasm and pain. Passive movement stimulates the ar 
culaUon prevents adhesions and contraction of the muscles and 
mflintain^ Jouit flenbOity In proportion as consolidation of the frac 
tuie proceeds the character of the movement is changed from passive 
to active motion through the gradation of assisted movement After 
onion has become firm, chief reliance must be placed In active use 
and exercises performed b> the patient At thb time occuptational 
therapy offers a means of breaking the monotony of exercises by 
adding the Interest and stimulus of p^onnmg a useful task. 
Ultraviolet irradiation is not known lo have any specific effect on 
fractures beyond Its general action of Btlmulating caJdum metabolism 
in the body In conditions of disturbed calanm metabolism this action 
may be desirable, but its use should be reserved for thb Electricity In 
its various forms seems only to offer other means of obtaining the 
same effects as can be brought about bj the use of heat massage and 
movement. Diathermy has not been shown to have any specific action 
other than that of supplying heat centrally In the tissues It Is subject 
to great errors imless managed bj a highly skilled person A stimulat 
ing effect upon delayed consoUdatlon has been claimed for It but has 
not jet been proved The static brush provides the equivalent of light 
stroking massage The various forms of electrical stimulation of muscle 
contraction bj galvanic fanvdic and sinusoidal currents undoubtedh 
may be of service under certain indications but must be managed with 
great skill and at best thdr use is likely to be dangerous In addition 
the machines are costly not easilj transportable to the patient s bed 
side and not Infrequentlj produce unpleasant psychologic reactions 
objections which seriously limit their use in the treatment of fractures 
Tte Morton Smart ma^e which produces a completely controfled 
high frequency current of a surging type seems to be one of the best 
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for obtofnlng graduated muscle contraction and telaraUon, but Its plee 
in fracture Ucatmcnt at present Is Jwfc ;Haicc fk. 

Physical therapy has always been subject to crWclsm ,.nrtotB 
of scienUOc knowledge underlyinfi 't ^ 

^des, ind because of its claims of tberapeuOc 
tee esisted no real proof Unfortunately much 
justified Mechanical development has temporarily to" 

irady with the result that a lot of different 
been produced tor which every beneficial 

that can be supported by enthusiasm or tit 

It is tberelore important to differentfate between the 
based on long clinical experience and observation and tnw . 
not Massage and moblUzatlon, while lacking the 
explanation of their mode of action that at pns^t « dcs 
behind them a mass of clinical experiences 

and which collectively constitutes valid evidence 01 -nd 

It is the same kind of cvidaice as that which led to 
recognition of the therapeutic value of mercury and polassr 
In syphilis, of qmxune In malaria, or Iron In anemia to 

oQ In rickets many years before sdentlflic data had b^ w 
prove their value. The actions of the various agencies 01 ^ 
therapy are susceptible of experimental investigation, and » . , 

hoped that favestlgatoni will be stimulated to cultivate wU 
untHled son. Until the results of such Investigations arc forthcc®^^ 
we win do well to confine our use of physical therapy, of 

treatment of fractures to those agencies which have stood the 
prolonged clinical experience, foe 

The age of the patient has considerable bearing upon the nw 
phj^cal therapy In children not only doe* consolidatiM 
fracture occur more rapidly but the effects of the traumatic 
upon the soft parts are also more quickly overcome The natural a^ 
Ity of children and their love of play q^ckly restores function . 

Is more often necessary to bold them back to push them forw^^ 
Consequently phyalcri therapy Is unnecessary and usually but a 
of time in children below the age of fifteen years. Beyond this 
reacbons to trauma are of the adult type and physicjd therapy 
be employed. Condlllans for ovcnxwning the effects of Infu^ 
rest^g function become less favorable with Increasing vea« 
in old age they become definitdy adverse The leas favorable 
of the tissues the greater is the need for early physical therapy ^ 
most fertile field for physical therapy in fractures Is found In 
middle-age period Not only fa this the period when bony Injuries ^ 
common owing to the greater exposure to trauma brat it fa also 
period of active wage earning when the individual can least aflt^ 
unnecessary loss o! time. Functional disability must be shortened fit® 
permanent crippling avoided by the use of every therapeutic resource- 
The type of fracture and Its location are the most Important factors 
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in determining whether or not physical therapy can be employed In 
the early stage In the case of a loose dlsplac^ fracture, all depends 
upon the secunty of the reduction Rather than to incur the risk of 
secondary displacement it is better to postpone the use of physical 
therapy until consolidation is well advanced Fractures of tl» shafts 
of long bones are particularly dangerous m this respect, and early 
massage and mobilixation can be employed only in a limited way, 
chiefly after open reduction and internal fiiation or m conjunction with 
skeletal traction and suspension On the other h a n d m the case of 
fractures of cancellous brae conditions are much more favorable for 
the early use of massage and mobilization since there is much less 
risk of displacement and union tends to occur rapidly on account of 
the abundant blood supply Thus the most spectacular results are 
achieved In fractures of the lower end of the radius and the upper end 
of the humerus In fractures of the lower end of the hmnenis. a good 
deal depends upon the individual type of fracture and its stability ^ter 
reduction some can be treated early and others cannot Early physical 
therapy can be employed with great advantage in certain fractures of 
the imee and ankle but subject to the limitations Imposed by the 
individual case and the danger of losing the alignment. In fractures of 
the hip and wnst espeaally of the cai^ sca^oid physical therapy 
is absolutely contralodicat^ except In the late stage because of the 
danger of nonumoo 


Undisplaced FuAcruaES 

Fractures without displacement constitute a large and important 
group of Injuries whose number is constantly growing larger as the 
practice spreads of making roentgenologic ciamiDatlons In all cases of 
injury Irrespective of whether fracture is suspected or not. They in 
elude incomplete and fissured fractures subperiosteal fractures green 
stick fractures Impacted fractures and many of the comminuted frac 
tures m cancellous bone Strictly speaking they are not altogether 
fractures without displacement as deformity of greater or lesser degree 
may be present In certain impacted or gwnstick fractures but they 
represent cases in which the deformity Is either not of a disabling 
character or in which because of the nature of the fracture or the 
condition of the patient there is more advantage In leaving the de 
fonruly than in attempting to correct IL The biter applies particularly 
to the comminuted fractures of the upper end of the humerus and to 
the Impacted fractures of the neck of the femur In aged Individuals 
In the first correction of the deformity necessitates fixation of the 
shoulder and results In stillness some of which may pro\T permanent 
while on the other hand immediate treatment by massage and mo'e- 
ment yields such good results c\'en in the presence of considerable de- 
formity that the latter pbn ma> ha\T the preference In the ca«e of 
Impacted fractures of the hip— which are of rarer occurrence than 
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generally bclIevcd~corrcctlod of the deformity means breaking up 
the impaction and incurring the risk of nonunion, in addition to the 
disadvantages of prolonged treatment In a plaster splca In coinpari- 
son with this, the treatment of the Impacted fracture fa so much shnpkr 
and safer that the deformity must be great indeed to Juslliy taking 
the risks of the alternative course Lucas-Champlonnlire used to tsj 
that Impaction represented the first stage of fracture repair 
completed, and even went so far os to advise against dislarbh^l^ 
Colles fracture except in extreme Instances, ^\Tifle I cannot subscribe 
to this extreme view I do feel that there is every advantage in preserr 
ing Impaction when there fa no great defor^ty 

The treatment of undisplaced fractures affords a relatively 
problem both because of the lack of necessity of redaction and ta 
ease of maintaining alignment, WTien a fracture has 
primary trauma without dfaplacement, there fa little danger of 
ary displacement and oil that fa required In the way of 
li^t protective splinting of an easily removable type or 
suspension to counteract the wei^t of the extremity This 
fractures offers an Ideal opportunity for treatment from the beg^ 
rung by physical therapy Superficial stroking massage and pass^ 
assisted raotkra may be be^ at once without the slightest dan^ 
Rational use of these measures combined with rest and elevatioo ^ 
restore the circulation, maintain the suppleness of the muscles aad tte 
flexibility of the joints and promote early recovery It can^^" 
emphaslted too strong that complete and prolonged immoblliad® 
of such fractures represents a surgical crime 


SmruARY or Fractube TaEAxuzjrr 

Rapid functional recovery from a fracture depends not upon em- 
phaslxing any one particular method of IreatmenL but upon attempt 
ing to apply m the proportions adapted to the needs of the IndividiBl 
case the three cardinal principles of fracture treatment early redoc 
tlon, m a inten a n ce of alignment and Institution of therapeutic measnrt* 
to promrte the return of power and funclioo. While wide laUtnde b 
7^ details of treatment, and different surgeons may 
adiyt vriddy different methods to attain the same end the principle 
underlying the treatment should remain the same Tbe goal of func 
tlonal recovery shojdd be constantly visuaW, and the obstacles to 
be overwtne In i^e^ this objective rfiould be foreseen in each 
case and the treatment planned accordingly Physical therapy repre- 

-r. wcondary Importance when other con 

sldcratlons are more Imperious Tht ii^abnity to employ physical 

nwnt and particularly by the use of every method that tends to 



Summary 


promote early activity and to shorten and render Ie<5 continuous the 
penod of unmobiUaatiom 

The following represents a recapitulation of the more Important 
points of treatment that have been mentioned in the preceding s^ons 
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Splint an fractures at the place of the acadont m order to pre 
vent the additional pain displacement and soft part injury that 
will otherwise result during the transportation of the patient to 
the hospital or home 

Seek to obtain complete reduction of the fracture at the earliest 
possible moment after the injury by the use of that method 
whether of the closed or open type which offers the greatest 
chance of success with the avoidance of unnecessary and addl 
Uonal trauma by repeated efforts at redaction 
Try to splint the part in such a way that the greatest amoimt 
of use will be pen^tted without jeojmrdiiing the position of the 
fragments. 

Immobilize as few articulations as necessary to preserve the 
alignment and to provide favorable conditions for healmg. 

In so far as the requirements of the individual fracture pwmlt 
immobilize the joints In the positions most favorable br the 
rapid recovery of function Thus the wrist should be fixed when 
pMsIble In a position of dorslflexfon the elbow m a position of 
flexion and the ankle joint m a position of ri^t angle flexion 
In these positions the action of gravity favors the return of 
motion and any stiffness that may result win be less likely to 
cause disability 

Urge active motion and use of the adjacent and unimmobHized 
joints from the very beginning. Thus in the case of iojunes of 
the upper extremities the fingers and hand should be left free 


whenever pxjsslble and their use encouraged WTien the shoulder 
joint IS not fixed regular ezerdscs should be instituted to 
vent contractures and loss of strength In the case of the P^rrr 
extremity likewise movement should be encouraged of tU at 
unimmobDired joints ev-en if only of the toes. It sbooif 
rerarmbercd that the muscle activaliag thee stroctims sair 
considerable distances and often arise ia the region of hS- 
TJeir contractfon and use wfll be of great aid in getting 
rfeim Md eaudate and In malntabung nonnai nuirft/om 
Avoid the dependent position and employ elevation of tie ntr- 
wheneer nec^ ta order to reduce swelhng and provide ^ 
ra^tfam, as favorable as p«s!ble for mJefreuST 

period tu possible 

often be found po 5 *IbV to ' — i 3n.fi7L3(^( (( ^ 7 ? 
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generally believed— correction of the deformity means breaking cp 
the Impaction and Incurring the risk of nor^union in addition to Ui 
disadvantages of prolonged treatment in a plaster spica. In comparf- 
son with this the treatment of the Impacted f raclure is so much 
and safer that the deformity must be great indeed to justify takini 
the risks of the alternaUt e course LucaskniamplonniiTe ** us^ to uy 
that impaction represented the first stage of fracture repair alreidj 
completed and even went so far os to advise against disturbing it in 
Colies fracture except in extreme Instances, UTille I cannot snlMcribe 
to this extreme view I do feel that there is every advantage In pre*r^ 
ing impaction when there is no great dcfonnlty 
The treaunent of undisplaced fractures afTords a relatively 
problem, both because of the lack of necessity of reduction and the 
case of maintaining alignment WTien a fracture has withstood Uk 
primary trauma without displacement, there is lltUc danger of second- 
ary displacement and all that is required in the way of flxatloa d 
light protective splinting of an easily removable type or tractkiO' 
suspension to counteract the weight of the extremity This gr«?» ol 
fractmes offers an Ideal opportunity for treatment from the beg^ 
ning by physical therapy Superficial stroking massage and passive aed 
fisted motion may be be^ at once without the slightest dsngw 
Rational use of these measure* combined with rest and elevation w 
circulaticwi maintain the suppleness of tbe musde# and t« 
flexibulty of the joints and promote early recovery It cannot be 
emph t ^ ied too strongly that complete and prolonged immobfli*8il® 
of such fractures represent* a surgical crime 


SuuuAKY OF Fracture Tiueatment 

R^id fonctional ro^ry from a fracture depends not tipon e»- 
phajixmg my cme particular method of treatment but upon attempt 
ing to wly fn the pr^ctiora adapted to the needs of thTlndlvWojl 
t^ the three card^ prindpie. of fradure treatment early redoc 
don matote^ce of ahgnment and insUtuUon of therapeutic measures 
I?* ''“ution Whnr^e latitude is 

^ ^ ^ ^ treatment and different surgeons may 
Bd^tsrideiy different methods to attain the samTSd tte>Sdpi» 
underlying the treatment should remain the same* The ooal oi fuuc 
donsl recovery sho^d be con. « 

” f™ to esch 

case and the treatment planned accordingiy Phyaical therapy repre- 
sents only one means of attaining ihl, mSt tv 

earned out in an Ideai way 

sidcratlons are more imperious. Tbe °*!^lcil 

therspy may be counterbalanced by attention in T 

meat and pmdeuiariy by the tlS^ 
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Technic or Physical Therapy in Fractures 

Massage. — Of the \Tirious types of massage that haNT been de- 
scribed by different teachers and Trriters there are onl> three that are 
of value in tbe treatinenl of {raclure* These are superficial stroLmg 
effleurage and Lneadlng. The other forms of massage such as frietjon 
pitnssage and the different percussion mo\’cments or tapotement are 
far too vigorous to be tolerated in a recent fracture and even m the 
con\^escent stage accomplish nothing but harm. Indeed it has always 
been a entidsm of massage as performed by the a\eragc technician in 
the treatment of Injury that it b too strenuous and does harm rather 
than good AD too frequently it has been the aim to give the patient all 
be could stand an ob]ecti%e Inspired In part by the desire of the pa 
tient to be sure and get his money s worth and in part b> the lack of 
specific instructions as to what was wanted from the doctor \ngorous 
massage of an mjured part Is given under a complete misapprehension 
of the goal that is sou^t, namely to secure muscular relaxation and to 
benefit the circulation Pain is always to be regarded as the wammg 
signal and massage that Is painful is also harmful 


Early Massage of a Recent Fracture, — Massage of tbe peculiar 
superficial stroking type advocated by Lucas^ampionnlfrre ‘ and his 
pupils is employed for the treatment of fresh fractures to relieve pain 
secure muscular relaxation ov'ercome swcUing and to benefit the ar 
culauon As has been said before It precedes and pav'cs the way for 
mobfliiatlon Its appUcatlon is neoessarily limited by the location and 
tj^e of the fraaure. To produce Its fuD effects the entire surface of 


the limb should be exposed to treatment WTicn dealing with loose 
displaced fractures this cannot be done without jeopardizing the 
redac:ed position of tbe fragment Such fractures if they are to be 
treated at aU must be treated over the small area that can be exposed 
by local adjustment of tbe splint In some instances when the Injured 
jMut IS fixed by anteroposterior or lateral sphnts one splmt may be 
removed and the part supported on the other splint while the exposed 
surface is treated This splint b then replaced tbe position re\*er8ed 
and the other splmt removed for treatment Tbe types of boo> mjury 
ideaDy suited for earl> massage and mobDizalion are tbe Incomplete 
impacted or undisplaced fractures Because of the little tendency to 
displacement of such fractures it is possible to remove the splints with 
safet> and to support tbe part bj cushions In a manner to permit 
compete treatment In an> case regardless of the t>’pe of fracture 
it b Important that tbe part shall be complete^ supported In order to 
obtain the utmost of muscular relaxation before proceeding with 
massage Generali} it b more difficult for a patient with a sensitive 
citremU} to relax when sitting than when lying and for this reason 
lu .5 Muallv to be preferred The position of 

the joints should be semjflexed by the adjustment of pOJovra or 
ctLhions to insure tbe utmost comfort and relaxation. 
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of tbc plaster, as, for example, over the dorsum of the foot to 
permit a little mo\’cinent of the anUe ^Vhen molded plaster or 
other splints ore used, as In fractures of the lower etu3 of the 
radius, or In the region of the elbow, make a point of removing 
the splints temporarily for massage and mobilization treatmait, 
begmnmg a few days after Injury 

^Vhen a fracture is treated by continuous traction, the extronity 
shouid be suspended and counterpoised In order to permit as 
much movement as Dosslble of the nrnxlmnl articulation while it 


or tongs inus for example, In the case of a fracture ^ 

0 the femur with traction by Klrschner’s wire through tbc 
femor^ ^ndylea it is often possible to begin partial nwbfliia- 
tion of the knee Joint within two weeks of the time of Injury 
in the of fractures of the upper end of the humerus that 
we ^ted In tracUon-suspenaion, it is often possible to suspend 
th^reara s^rately and to permit a UtUe movtanent of the 

elbow and of the shoulder 

" treatment is reached substitiite 

^ completely Immobilising sphnts whtt- 

acUvMa^n’th*''*^ Pen^tting a greater range ol funcbnal 
aDDlimcp. mrtremlty, weight bearing 

ter cftsintrn caliper braces or dose-fitting pl»>- 

^th steel walking stirrups should be used 
^^^posaible m emmuract a^iX^d atlmnlate tta 

Md^StIe*^S^e mainly of Ught aUoklng maasap 

without Jeopardising 

two weeia of fnW to 5“ fragmenta, In the ^ 

prove the circulSi.^t 

the period of conaoUdathJ^rt'^ ^ cooUnned regularly throt# 
proportion to thTaS^ ctogi^ gradnally ita character in 
valescent stage actlre^^ formation. In the coo- 

the main function of phval^I ^ ‘me of chief value, and 

13 Fractures without disDW«,^, should be educationsk 

secondary displacement and subject to little risk of 

Ing of an easily removable protective splint 

Massage and mobilization ‘T and suspension. 

aH such fractures from the ^ em ployed m practically 
prolonged immobilization of ^ Continuous and 

disabmty as the Injury causes as mnch 

y and should be avoided at all costs. 
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Massage in the Later Treatment or Fracture — Massage 
should never be more than of the light stroking type during the acti\'e 
phase of fracture ireatinent. Only when union h solid enou^ to permit 
the temporary or complete rcmoMil of the splint should any deeper 
pressure be permitted Then deep stroking massage or effieurage sup- 
plemented occasionally by kneading may be employed for their me- 
chanical effect in helping to drain the clogged lymphatics and to empty 
surplus fluid from tissue ^ces Since its action is mechanical in 
stead of reflei effleurage should be administered only m the centripetal 
direction and always m the manner advocated by WTiarton Hood of 
beginning by massaging the tissues of the proximal portion of the ex 
tremity and emptying these, then proceeding a little distally and work 
tag back again over the proximal region and repeating this maneuver 
as many times as necessary until the entire extremity has been treated 
This procedure is based on the prindpie that the proximal lymphatic 
and \’cnous circulation must be stimulated and the channels cleared 
before the fluid can be removed from the distal part with success 

WTiile effWurage is classed as deep stroking massage and requires 
deep pressure this does not mean hard or forcible pressure The main 
requirement in order to administer effleurage properly is muscular re- 
laution As long as the muscles are hard and contracted even tl:^ 
most vigorous pressure would scarcely be able to produce any deep 
effect On the other hand with muscular relaxation the tissues trans- 
mit gentle even pressure to the depths ;ust as if they were a fluid 
medium. Light superficial strobng should always be employed to relax 
the muscles before proceeding with deep stroking and e\-en after this 
has been begun when certain regions are found to be hard instead of 
soft then one should return to the superficial stroking until these 
muscles have relaxed, Effleurage b mtended to old In the restoration 
of vasomotor tone and to assist fn moving venous blood and lymph 
thereby Improving the nutritioo of the tissues and promoting the eUmi 
nation of waste products 

Massage of a kneading type may be used sometimes to supplement 
deep stroking movemenb when nontender fibrotic thickenings are 
encountered that do not respond to the latter It fa more often needed 
when dealing with an indurated scar in the muscles resulting from 
extenslv'e soft tissue damage It ought to be used only when com 
plete union has been obtained nod never when its administration fa 
attended by the slightest pain There seems to be no place in fracture 
Ueatment for the use of the deeper movements of massage such as 
friction petrissage or any of the percussion movements such as tapote- 
ment hacking dapping, beating vibrating or shaking The value of 
these movements is debatable under almost any conditions, and they 
certainlj have no place In the therapy of injuries, 


MobfliratJOfL— Nothing fa so Important 
function after a fracture It represents tl« 


as movement for restoring 
vei> essence of function 
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Superficial stroUng Is the only type of massage that should be on- 
ploy^ in the early treatment of fractures Its practice can only be 
perfected by actmd experience The movements must be ilow, gentle 
and rhythndcal, and made with the flat of the fingers, the hand being 
relaxed so as to adapt and mold Itself to the part The stroke should 
cover as large a part of the Hmb as possible, but should avoid the 
region Immediately overlying the fracture until this ceases to be 
painful In the case of the upper extremity the stroke should Indude 
the whole area from the hand to the shoulder, nnd in other repons 
it should be equally extensive The contact with the skin should be » 
gentle that the patient scarcely feels the touch Lucas-Charapioniiiirt 
likened it to 'Tittle more than a caress ” It should be perform^ ia 
direction only, and os ft is employed chiefly for its reflex actioc, it 
matters little whether the direction Is centrifugal or centnpetak Tbe 
rhythm should be slow and even, and the same when the hand is rctam* 
Ing through the air as when In contact with the skin As lubricants I 
usually employ alcohol and talcum powder but If tbe effect of thee 
upon the skin becomes too drying It may be necessary to substitute 
olive oil 


The whole purpose of massage treatment in a recent fracture a ^ 
produce reflex effect, and the benefits that are obtained can scarc^ 
be e xpl a in ed upon any other basis The stroke is loo Ugbt and gsntk 
to hav^y mechanical action upon the edema and swelling Farther 
more when tbe extent and degree of the swelling In a recent fractuit 
are com^enrf It Is evident that vascular dilatation or relaxation ph^ 
a large r61e in Its causaUom Vascular tone is maintained normally ty 
the vasomotor nerves and it is not unreasonable to suppose that to 
a state of vasomotor paralysis ihb nervous mechanism may be ^ 
fluttced by surface sUmulaUon I acas-ChampIonnlire attributed the 
^ef o! pam In part to exhaustion of the sensory nerve coding by 
the repeat^ surface stroking and this is as good an explanation of 
part oi its action as any that have been suggested The benefits o 
the m^ge when properly performed manifest themselves by rthtl 
nrnsde spasm After relaffltfon has h<» 
stained then gentle movements of the pasafve type may be made- 
Even a smaD arrount of motion in the begumlng fs benehdal and lata 

It la alwaya a Mttar for aatonlshmeiit 

movement be permitted that fonwriy 
was completely prohibited. ^ 

tb^D^enThJ treatment it ia important not to Urt 

oradtog fifteen to twenty mlmitea and the treatmenta abodd I* 

”l’™y= begin and ^ 

“I tl^ Joints'^ ^ given he- 
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Massage in the Lateh Treatment of Fracture — Massage 
should never be more than of the light stroking type during the active 
phase of fracture treatment Only when union is solid enough to permit 
the temporary or complete removal of the splint should any deeper 
pressure be permitted Then deep stroking massage or efBeurage sup- 
plemented occasionally by kneading may be employed for their me- 
chanical effect in helping to drain the clogged Ijmphatics and to empty 
surplus fluid from t^ tissue spaces Since Its action is mechanical In 
stead of reflex, efflcurage should be administered only in the centripetal 
direction and always m the manner advocated by ^\Tjarton Hood of 
beginning by massaging the tissues of the proximal portion of the ex 
tremity and emptying these then proceeding a little distally and work 
Ing back again over the proximal region and repeating this maneuver 
as many times as necessary until the entire extremity has been trcateiL 
This procedure Is based on the principle that the proximal lymphatic 
and venous arculation must be stimulated and the channels cleared 
before the fluid can be removed from the distal part with success 
While efflcurage is classed as deep stroking massage and requires 
deep pressure, this does not mean hanJ or fordble pressure The rrmtn 
requirement m order to administer efOeurage properly Is muscular re- 
lairatlom As long as the muscles are hard and contracted even the 
most vigorous pressure would scarcely be able to produce any deep 
effect On the other hand with muscular relaxation the tissues trans 
mlt gentle even pressure to the depths just as if they were a fluid 
medium. Light superficial stroking should always be employed to relax 
the muscles before proceedmg with deep stroking and even after this 
has been bcgim when certam regions are found to be hard Instead of 
soft, then one should return to the superficial stroking until these 
musdes have relaxed EfBeurage is mtended to aid in the restoration 
of vasomotor tone and to assist in moving venous blood and lymph 
thereby improving the nutrition of the tissues and promoting the ellml 
nation of waste products 


Massage of a kneading type may be used sometimes to supplement 
deep stroking movements when nontender fibrotic thickenings are 
encountered that do not respond to the latter It is more often needed 
when dealing with an indurated scar In the muscles resulting from 
extensive soft tissue damage It ought to be used only when com 
plete union has been obtained, and never when its administration is 
attended by the sll^test pain. There seems to be no place in fracture 
^tment for the use of the deeper movements of massage such as 
friction petrissage or any of the percussion movements such as tanote- 
ment hacking dapping beatmg vibrating or shakmg The value of 
tli« ij dttatablc under almoit any condldonj, and they 

certainly have no place in the therapy of injuries, ^ 


MobllixatioTi. — Nothing Is 
function after a fracture It 


so important as movement for restortaK 
represents the very essence of function 
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more when the ettent t^poo the edema and ewdUng Fni^ 

are considered it la swelling £n a recent frectmt 

a large rdle in its causation '‘wcular dilatation or relaiation pla^ 
the vasomotor nerve* and It f* maintained normally by 

a state of vasomotor naralv^il^ to suppose Ibal ifi 
fluenced by surface stimnloHo r ^ nervous mechanism may be io- 
relief of pain in part to eiha h attributed the 

the repeated surface strokinir «aisory nerve ending by 

this part oflts action as anv thaT? ^ eaplanatlon of 

the massage when prooeriv been suggested The benefits w 

of pain and relasatlnn of manifest themselves by relW 

obtained then gentle movement* relaxation has befo 
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twten the two periods of massage. ^ iotnti being given be- 
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fracture instead of at the artlcubUoo that it ser\*es as an excuse for 
phj'^icians to manipulate joints violent^ in pump-handle fashion of 
wWch the harmful results have been frequentlj «een and that the 
goal that 15 aimed at b> passKt motion can be obtained with much 
greater benefit to the patient from the use of actl\-c mobom Stich 
criticisms are made wilboni knowledge of what passls’e iDO\*ement is 
or of what it is intended to accomplub, I do not dispute the greater 
\‘aloe of acti\'e mo\*emenls when the> can be performed but I know 
that pas«:i\e motion can be employed in patients with fractures when 
acliNT motion would onlj be harmful Passi\ e motion is not adi'ocaled 
as a substitute for acti\-e mo\-emenl, but only with the aim of getting 
motTmcnt started as earh os possible and of emplojmg it to lead up to 
acti\-e movement just as ma-sage leads up to pas'si^ motion. The 
cntiasm that j)assl\e motion is resisted the patients muscles is 
made without proper understondmg of the fact that passiN-e motion is 
ctnploj-ed onl> with the patient s muscles completei> relaxed- Passive 
motion that Is resisted bv the patient u no longer passli'c motion, but 
resisted m o ve m ent and the phj-slotheraplst who cannot distinguish 
between these two t^-pes of mosTment Is not wortio of the name Air 
AlenneU of London* has suggested that the name rclaxtd motion be 
substituted for the term fxistrve motion in order to promote better 
under^tnndlog of what It reall> is and tMs change appears advan 
tageous PassiiT motion is undoubtedl> subject to abuse )ust as are 
TTiost procedures of medidne and surgery but the ronedj is proper 
Instruction rather than complete abandonment of the roeOiod 
R({axcd Motion , — Relaxed motion is employed in the treatment of 
fractures as the first effort at mobOizatloo In certam types of frac 
tures that are attended bj htUe danger of displacement of the frag 
menls It ma> be employ ed in conjunction with hghl stroking massage 
beginning immediately after Injury In other cases where the risk of 
di^lacement is greater Its use must be postponed until consolidation 
is suffkaently advanced to obviate tHs risk It may be used frequently 
at an early period In conjunction with the traction-suspension treat 
ment of fractures As has been explained preMously it requires com 
plete muvmlar relaxation on the part of the patient and this is best 
bduced by a preliminary treatment of light stroking massage lasting 
from ten to fiiteen minutes Relaxation can only be obtained when all 
of the prelinunarv treatment leading up to mobilljation including the 
remov-al of the 'pllnt the handling of the limb and the massage has 
been characteriied by extreme gentleness Nes-er even for a rnoment 
Urould there be the shghtest Interniplion of the physical therapist s 
constant vigilance to avoid pam The slightest sen^iion of pam will 
cause the patient s muscles to tighten and defeat the purpose of the 
treatment r 


^ bt vrith tte launrt Bitting or rtemn- 

btnt Md mm the^ arrnngtd m n posiuon ithich permits rehmUon 
end .Hovr, the phr-slothempnt to rench It in the most comenieS 
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and to gain molion la the goal of all forms of physical tlicrapy Mofaffi 
ration Is the rahon d'Hre of massage In the treatment of Injuria of 
bone, and massage without movement Is almost a waste of Umt 
Movement Is life” was the maxim of Aristotle quoted by Lace- 
QurapiOTnIere, and in the case of on Injured extremity tbw Is no 
doubt tMt nKjvemcnt is the means of restoring life. It stimoUto the 
drculation aids in the absorption of edema and other products ol In- 
HammUon restores the flcxibaity of the joints, frees the musdes frto 
aabeslons overcomes atrophy and restores strength- Dctcrrafnaliot 
Md p«^tmcc OT the part of the patient m moving the joints that 
Mve been ImmobllUed will restore function after the majority of 
ractur^ even in the absence of medical supervisloD This, benrevet, 
way and few individuals possess the oms- 
r ^ of time necessitated by the alow 

raet^ of process. In order to obtain the best results, movement 
rfiiA iacnUfically from the very beginning and with 

the pathologic physiology of the injured structons, 
of convnli*^!^ ^ ^ affords the means of shortening the period 

^P«>ving the funcUonal result 

hni rnift ^ ^tteo on the subject of movement, bat thh 

treatment nf ^ different forms of movement fn relation to t^ 

^ divided into two classes- 
moUem and*^OTt5 motion arc to be considered reUxrf 

divisions Under acUve motion are included the sab- 

muscle setting free motion assisted motion and resi5ti« 


^ passive motion it 

movement by this tern 

reshtaoce from tire mamt . ** without either nctfvr: help « 

To obtain this coSp^Uon i„ ctmpitte muscolar relajati^ 

oxtmnity Is «n> artta I." ssith a fractat^ 
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ing massagolis m. li 8““^ ‘ft 

rdaiaUon. Ertrnne grotlHi«, u the sray and obtal^ 

sliAtot Jar or sudden movement IriP 
tl^en and harmful resistive moUon 

Bdai passive movement- ^ substituted for bene- 

It Is this feature that account* fnr tt, m 
attached to passive motion There ar^ ^ repute that has at times 
can see noting but danger in the ^ a number of surgeons who 
would aband<m it allogetlw for activi^ I^Ive motion and who 
that even at its best, it is llkdv to ^ motion. They claim 

patient B muscle* and cause movement resiitance from Ibe 

take place at the seat of 
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fracture Instead of at the articulation that It serves as an excuse for 
physicians to manipulate joints violently in pump-handle fashion of 
which the harmful results ha%*e been frequently seen and that the 
goal that Is aimed at by passive motion can be obtained with much 
greater benefit to the patient from the use of active motion Such 
criticisms are made without knowledge of what passive movement Is 
or of what It Is intended to accomplish I do not dispute the greater 
\'alue of active movements when they can be performed but I know 
that passive motion can be employed In patients with fractures when 
active motion would only be haxmfuL Passive motion Is not advocated 
as a substitute for active mo\Tment, but only with the aim of getting 
movement started as early as possible and of employing It to lead up to 
active movement just as massage leads up to passive motion. The 
cribasm that passive motion is resisted 1^ the pabent s muscles is 
made without proper understandmg of the fact that passive mobon is 
employed only with the padent s muscles completely related Passive 
mobon that is resisted by the patient Is no longer passive motion, but 
resisted movement and the physiotherapist who cannot distinguish 
between these two types of movement Is not worthy of the name Mr 
MenneD of London • has suggested that the name relaxed motwn be 
subsbtuted for the term passive motion In cider to promote better 
understanding of what It really is and this change appears advan 
tageous Passive mobon is ondoubtedly subject to abuse just as are 
most procedures of medJdne and surgery but the remedy Is proper 
Instraction rather than complete abandonment of the method 
Relaxed Motion — Relaxed motion Is employed in the treatment of 
fractures as the first effort at mobUuatlon. In certain type* of frac 
tures that are attended by little danger of displacement of the frag 
ments it may be employed In conjunction with light stroking massage 
beginning immediately after Injury In other cases where the risk of 
displacement is greater its use most be postponed until consolidation 
is sufficiently advanced to obviate this risk. It may be used frequently 
at an early period in conjunction with the traction suspension treat 
ment of fractures As has been explained previously It requires com 
plele muscular relaxation on the part ol the patient, and this is 
Induced by a preliminary treatment of hght stroking massage lasting 
from ten to fifteen minutes Relaxation can only be obtained when all 
of the preliminary treatment leading up to mobilization including the 
removal of the splint, the handlrag of the lunb and the massage has 
been characterized by extreme gentleness Never even for a moment 
should there bo the slightest Interruption of the physical therapist s 
constant vigilance to avoid pain The slightest sensation of pain will 
cause the patient s muscles to tighten and defeat the purpose of the 
treatment 


The trea^t should be gl>Tn with the patieiit sitting or reemn- 
bent end wift the srranged in a position which permits rclaiatlon 
and ahowi the physiotherapbt to reach it in the most convenient 
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manner and to work at the utmost mechanical advantage The patiect 
must at oh times have a feeling of complete security The anxxmt of 
motion to be administered Is to be determined only by actual aped 
ment “Little but often” Is tlw best principle In the beghmlng the 
amplitude of the movement Is less Important than the fact that some 
movement is made Even a little motion helps the circulation, prorootej 
the absorption of exudate and keeps the Joints supple. As the treatment 
proceeds, the range of movement can gradually be increased, Tbe 
physical therapist s finger Ups must be sensitive to detect the slightest 
sign of muscular resistance, and this Is to be interpreted os tbe sign 
that the range of motion is exceeding the thempcuUc limit Preferably 
the motion should be performed with the Joint scrnlflexed and with tbe 
neighboring Joints In the positions that favor the freest motloD as, 
for example, dorsiflexlon of the wrist for flexion and extension of tbe 
hng^ of the elbow for saplnatfon of the forearm, flexkxJ 

of the knee for dorsiflexion of the ankle, etc. Until httOIng b wcD 
advanced, the arc of relaxed movement should never exceed 50 to 6o 
of Mot motion 

Ine whole purpose of relaxed motion Is to get movement started 
wbOT it cannot be p>erforroed In any other way As consolIdaUon of the 
fracture progresses relaxed motion should shade off Into ooe of tie 
fo^ of ass^ted movement, and finally Uirough this gradation to active 
exer^ perform^ entirely by the paUent. As soon as movement ti#l 
^ performed passively can be done by active 
extraction of Use patient s own muscles no further reason exists lor 
“d U»« should be stopped 

It./t'h, phytdSlUierapBt support 

"bile su^rtlog tbe 
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So a strength test between paUen, and doctrlr^'^'g^'^tlS 
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is likely to emerge the victor at the cost of considerable damage to the 
patient Manipulators and bone setters have de\‘eloped a certain skill 
in performing sudden forcible movements when the patient’s muscles 
are off guard but such manipulations are but rarely mdicated after 
fractures and expose the patient to more nsk than gain. 

The only purpose of forced movements Is to break up adhesions 
between mu^es or to stretch a contracted joint capsule and such 
conditions are best overcome by active and assisted exercises The 
use of forcible manipulation after fractures is very likely to result m 
refracture or falling this may lead to the rupture of soft tissues with 
hemorrhage and the later development of an ossifying hematoma or 
ossifying myositis, examples of which have been seen all too frequently 
In the i^ons of the elbow Under the best of circumstances forced 
movements cause tissue damage with resulting pathologic changes that 
delay recovery and prevent the gain of motion thus defeating the very 
end that is being sought 

Active Mobiliaadort — AcUv’e motion may be subdivided Into four 
classes or groups muscle setting free motion, assisted motion re- 
sisted motion. 


Musclk Settino — ilusde setting Is a muscle exerdse rather than 
a motion as it Is not mtended that it should be accompanied by any 
joint movement It consists In teaching the patient amlNTly to contract 
or tense certain muscles or mosde groups without producing movement 
produces on effect in maintaining the drcolation and nervous 
control of the muscles and of counteracting atrophy This exerase Is 
of great value In the treatment of fractures and since there is no 
accompanying movement it may be performed from a very early 
period after mjury and even when the part is completely immobilized 
by splints As the exerdse takes very little Ume and is not attended 
by ptain it may be performed from 75 to 100 times a day divided in 
two or three sessions 


Muscle setting is of the greatest \’alae in maintaining the tone and 
suppleness of the quadriceps extensor muscles of the thigh m the case 
of fractures mvolving the lower extremity This muscle group deteri 
orates rapidly with immoblUzatioD and os it plays a vital rOIe in con 
trolling and stabilizing the knee joint maintenance of its function is of 
great Importance. Wbsi quadriceps-musde setting has beefa employed 
systematically after a fracture of the lower extremity the musde 
recovers its strength and extensibility more quickly and the function 
oi the knee Joint is also better Muscle-setting exercises may likewise 
be employed in the case of the deltoid musde, the flexor musda of the 
e&ow the extensors of the foot If the leg is mcased in piaster 
the acUoi. of tie musda can be much augmented by cuttmc 

out the portion of the splint covering the dorsum of the foot Md ankle 
so as to j^t a bWe anUe movement Some individuals are much 
quicker tiun others to leamfug the trick of musde setting and ZS 
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patience and persistence maj be required before satisfactory perionth 
once of the exercise Is obtained The patient should be lau^t by first 
using the muscles of the uninjured side for demonstration purposes, 
and only when satisfactory control has been acquired here should 
he be permitted to proce^ with the exercise on the injured side 
The normal muscle thus always serx'cs as a check or means of coot- 
parison which the patient may use If any doubt exists as to whether 
be Is performing the exercise properly 

Fhee Movejient — O ne of the fundamental rules of any program 
of muscle training or reCducatlon Is to avoid fatigue of weak rauseJe*. 
When muscle* have been weakened by Injury and long fixation, as la 
the case of patients with fractures, it is of the utmost importance to 
see that they are not required to do too much work when active cjei 
OSes are first started CH^loodlng of the muscle must be a>x>Wed, i<x 
cither the muscle wilt become stretched and not respond satisfactorily 
or else ft wDI quickly become faUgued, and fn cither case no real 
progress will be made toward building up its strength For every 
movement there are always at least two antagonisUc sets of muscles 
to be exercised namely the fiexort and the extensors, and it is 
por^t to plan the cxerdses so that each group gets its fair share of 
Work. Otherwise gravity conspires to assist one of the movements ind 
to the other, with the result that one set of muscles does insaft' 
cient work while the other set does too much work. 

Free ^on Is placed to overcome this difficulty It is movein«t 
that is peric^ed entirely by the patient s own muscles withool assist 
ance or resistance in either flexion or extension The influence of 
gravity i^n ^ movement is elimioated as completely as possible 
V ^ * smooth hard surface In such a position that 

twth flexion are performed in a plane honxoctal to 

ond Otensfon of the elbow MT 
bo c^ed out with the paUeot jltting and the aim supported at 
"" •“ch as the tep To table. 

contact with the surface 
^ ewroses may be given 
“^“Jneed aide and the elbow and fore- 
nm rating on the side of the chest Free abduction and adduction of 

posterior surface on a wide boiwd with e The sd- 

which necesdtates oveinmlng tte 
this movTment quite weh when recumbent FSTiLif*" 
extension ol the finger, and wrbtt^^''^ 
sitting and the hand resting on Iti ulnar bmSw 
Fr^ moiemen^ ol the lower 
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manner usually with the patient lying In the case of the ankle free 
movement may be obtained with the patient recumbent on his side and 
the lower leg and foot supported a smoothly polished board on 
either the medial or lateral surfaces Flexion and extension of the knee 
can be performed with the patient In the same position but with a 
broad board inserted between the legs, the mjured extremity resting on 
its medial surface. Free motion of the hip m abduction and adduction 
is possible with the patient lying in a dorsal recumbent portion The 
nearest approxunation to free motion of flexion and extension of the hip 
is obtained with the supporting board between the legs shifted as high 
as possible into the palneum and the patient lying on the umnjured 
side. 

Free motion has a definite place In the treatment of fractures It Is 
chiefly indicated when the transition from passive to active move- 
ments is being made at the time when healing has progressed to the 
pomt of consolidation but when the callus b still soft and requires pro- 
tection. The callus should not be subjected to the strain of bearing the 
unsupported weight of the distal part of the extremity nor b the mus- 
cular strength sufficient as yet to perform this amount of work Free 
Dootion fHt)vides support for both segments of the hmh protects the 
fracture reduces the amount of work to be done by the muscles and at 
the same time permits active voluntary movement. The technic of free 
motioD is individual and fussy however and is not likely to be used by 
any except very skilled physical tberapbts Practically speaking exer 
cues performed In the reaimbent position accomplish t^ purpose of 
free motion especially when supplemented by a httle assisted move- 
ment, the weight of the extremity being supported by the physical 
therapist. 


Assisted IIoveuent — Assbted movement is the name used to 
designate motion that b performed by active contraction of the 
patient s own muscles but with outside assbtance of one kind or 
another The assistance given may vary on the one band from gentle 
support of the wei^t of the limb by the physical therapUt with the 
purpose of producing an effect simliar to that of free motion to on 
the other hand, the application of a considerable amount of force m 


trying to supplement and reenforce the patients own muscles in 
forcing a motion to overcome a contracture or to stretch fibrous ad 
heslons There is of course a great variation between these two 
extremes in the amount of force used and any intermedbte degree of 
assistance may be given as well There b one common characteristic 
however to all degrees and types of assbted motion namely that 
(be movement b always performed with the assistance of the patient s 
own rau^r efforts never against It Thb dbtlnctjon b of funda 
inental significant If the patients muscles oppose Instead of 
the then U b no longer assisted bat resisted motion and 

nothing but harm can result, Resfatance b likely to be encountered 
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he be pemitted to procerf with mm- 

The Domml mmde thus nhraje term as a 
parison -which the patient may use If any doubt exiils as 
he is performing the oterdsc properly 

Fbee Movement— O ne ol the 

of muscle training or re^ucatlon Is to avoid firflUon as ^ 

mtcn muscles have been weakened by Injury (mnoftance to 

the case of patients with fractares it is of 
see that they are not required to do loo much ^rk wiot ,,, 
dscs arc first started Overloading of the muscle must 
cither the muscle will become stretched and not fcs^d sa J 

or dse it vrill quickly become fatigued, and In ^ «eiy 

progress wDl be made toward building up Its , musdo 

movement there arc always at least two antagonistic ^ u ta- 
lo be exercised, namely the flexors and the extensors, ano ^ 

portaut to plan the exerdses so that each group gets Its . 

work. Otherwise gravity conspires to assist one of the movtm 
to resist the other, with the result that one set of muscles ao» 
dent work while the other set does too much work. 

Free motion is pUnned to overcome this difficulty It Is nvrv^^ 
that is performed entirely by the patient's own muscles qI 

ance or resistance In either fledon or extension The 
gravity upon the movement is elunlnated as completely ns 
by supporting the part on a smooth hard surlace in such a jo 

both &don and extension are performed In e plane boruonOJ 
the earth s surface Thus free flexfoo and extension of the ^ 

be carried out with the patient sitting and the arm 
shoulder level on a smooth flat surface such as the top of * 

Both the forearm and upper arm should rest In contact with thesurt^ 
during all stages of the moveroenu. Or these exercises may ^ 
with the patient lying on the uninjured aide and the elbow and 
arm resting on the side of the chest Free abduction and adductloD w 
the shoulder are best performed with the patient recumbent on ^ 
back the elbow flexed acutely and the upper arm resting cm 
posterior snrlace on a wide board with a p<JIshed surface The 
Jrt^ges of free motion are exempUfied In thU movement particularly 
Patients who are totally unable to abduct the shoulder when standing 
^ch necessitates overcomlDg the force of gravity can often perform 
this movement quite well when recumbent Free motion of fledon and 
ortcnsion of the fingers and wrist may be performed with the patl»' 
sitlioB and the hand resting on Its ulnar border on the top of a taWc 
Free mm'enients of the lower estremlty are performed fn a similar 
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manner usually with the patient lying In the case of the ankle, free 
mov’cment may be obtained with the patient recumbent on Jus side and 
the lower leg and foot supported by a smoothly polished board on 
either the medial or lateral surfaces. Flexion and extension of the knee 
can be performed with the patient in the same position but with a 
broad board inserted between the legs the Injured extremity resting on 
its medial surface Free motion of the hip in abduction and adduction 
is possible with the patient lymg in a dorsal recumbent position. The 
nearest approximation to free motion of flexion and extension of the hip 
IS obtain^ with the supporting board between the legs shifted as high 
as possible into the perineum and the patient lying on the uninjured 
side. 

Free motion has a definite place In the treatment of fractures It is 
chiefly indicated vdien the transition from passivT to active move- 
ments IS being made at the time when healing has progressed to the 
point of consobdatlon but when the callus Is still soft and requires pro- 
tection, The callus should not be subjected to the strain of bearing the 
unsupported weight of the distal part of the extremity nor is the mus- 
cular strength auffiaent as yet to perform this amount of work. Free 
motion provides support for both segments of the limb protects the 
fracture reduces the amount of work to be done by the muscles and at 
the same time permits active voluntary movement The technic of free 
motion is individual and fuss> however and is not likely to be used by 
any except very sUDed physical therapists Practically speaking exer 
dais performed in the recumbent position accomplish the purpose of 
free raotlcm espedally when supplemented by a Utile assisted move- 
ment, the wei^ of the extremity being supported by the physical 
therapist 

Assistid Movescent — Assisted movEment is the name used to 
designate motion that is performed by active contraction of the 
patients own musdes but with outside assistance of one kind or 
another The assistance gi'*ec may vary on the one hand from gentle 
support of the weight of the limb by the physical therapist with the 
purpose of producing an effect similar to that of free motion to on 
the other hand the application of a considerable amount of force In 
trying to supplement and reenforce the patient s own musdes in 
forcing a motion to rn’crcome a contracture or to stretch fibrous ad 
besions There Is of course, a great variation between these two 
extremes in the amount of force used and any intermediate degree of 
assistance may be gl\’en as well There is one common characteristic, 
lurrw'tr to all degrees and types of assisted motion namely that 
the movement is alwap performed with the assistance of the patient s 
own muscular efforts never against it This distinction Is of funds 
mental significance If the patients musdes oppose inst^ of assist 
the mm-ement, then it is no longer assfated but resisted motion and 
nothing but harm can result Resistance is likely to be encountered 
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patience and persistence may be required before satisfactory perform* 
once of the exerdse is obtained The patient should be tau^t by first 
using the muscles of the uninjured side for demonstration purposei, 
and only when satisfactory control has been acquired here sbooW 
be be permitted to proceed with tl«j cxerdse on the Injured iWt 
The normal muscle thus always serves as a check or means of cos- 
parison which the patient may use if any doubt exists as to wbriher 
he is performing the eterdse properly 


Fkes hfovEiTENT — -Ooc of the fundamental rules of any progrun 
of muscle training or reeducation Is to awld fatigue of weak muscles. 
\^en musdes have been weakened by lnjur\ and long fUalioc, as bi 
the ^se of patients with fractures, It is of the utmost Importance to 
s^ that they are not required to do too much work when active cici 
ciso are first started Overloading of the muscle must be avoided, fix 
eithCT the mu^e win become stretched and not respond satisfactorily 
or else it^ll qmckly become fatigued, and In either case no red 
progress wIU be made toward bunding up Its strength For evtiy 
movant th^ are always at least two anUgonhrtic sets of nnw^ 
jamdy the flexors and the extensors and it is ini' 
^rdses so that each group gels its fair thait of 
conspires to assist one of the movements^ 
^ of muscles docs msaffi- 
«t do« too mud. rrorlc. 

Piannttj to overcome this difficulty It Is mcrvein»f 
MM *>1' the patirat s own musdes without assist 

Of Krteusiou The influence ot 
fa eliminated as completely as poShfa 
“ “““Oil* hard turtace in such a positio^' 

be carried out wJt>i extension of the elbow n»y 

shoulder level on a s^^^i ta'aSfaM 
Both the forearm aod upper aroST^m toP of a 

during all stages of the^^S^O.'^' oooloot with th^^ 
with the oatient IvinB on eierdses may be pvtn 

the shoulittr are best abduaiou and adducth* d 

back the elbow Sexe^cutely recumboit on to 

postenor suriace on a wide board wliu* j, 

vantages of tree motion sre ewmpUfied surface Tbe a 

PaUents wbo are totally muM^Sl movement partlculsily 
wblch necessitates overcoming the ’^oulder when stan^g, 

this movement cpdte well when recuoiw' 

estenslon of the fingers and wrist nay be motfon of fleifoD and 
silting and the hand resting on Its uW 

Free mcn-emenls ot the lower esSt^" on the top of a table 
are perfonned in a almllai 
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wtea a very considerable ampUmde of movement i< present in tbe 
joint Tffcicb £s f»th free and painless Tbe eecond method of empicn 

resisted mo^tmect maj be used at a much earlier tace m the 
treatment of a fracture at the time when umoa Is becoming firm and 
It 15 desired to begin activ-e contraction of the patient < musde* It 
fftniTiM: tie principle that it is exier for a patient to contract a mnsde 
aM resist mo'Tment than it is actoaOx to perform the nio%Tment. It 
advantage of the r^cx mechanism conlroHmg the action of 
antagonistic muscle g r ou ps when motion is performed- Tbe opposing 
musde contracts onl> to plai out slack as the movement progresses 
This tjpe of resisted motion helps to reeducate the patient < muscle 
•ense and to reestablish \olantai> muscular control which has been 
lost as the result of injury or of prolonged disuse 

Resisted cxerdses ma\ also be giiTo \-en usefuUi vnth the aid 
of apparatus the purpose here being to increase tbe amount of work 
done b> certain muscles V>luic the dutmctlon between as isted and 
resisted motion is a fundamental one and needs to be maintained it 
breaks down and becomes of Uttle practical importance when apparatus 
is emploj-ed. Thus a patient who practices flexion and extension of 
the with tbe aid of a puUe> exectaser perlorms refuted mo\-e- 
menls In flexion and osnsted mm-ements in extension SimllarK when 
be exerdses with a dumb-bell or Indian club he does resisted work 
when raising the dub m tbe air and assisted work when the dub is 
descending in the return icotloa. Riding on a stationary bicN'de In 
TOlves both reslstl\-e and as^lstKe exercise Actually this makes htlle 
differeoce in the late stages of fracture treatment so long as the fact 
is recogmied and steps are taken to rei'er'e the position and insure 
that the mosdes that preNhiusly had assuted mo\-en>ent are now giv'en 
resisted raoi'ement, while assistance fa gj'*cn to the muscles that pre- 
viously worked against resistance 

The Application of Heat. — ^The application of heat fa useful In 
tbe treatment of fractures under certain conditions but nlmost alwa\*s 
in conjoDclion with massage and mobiUratlon alone it has little theca 
peutic effect. The rationale of the use of beat in nni of its forms fa 
tbe temporary production of a mscular dilatation in the part and a 
more rapid and abundant drculatlon of blood. In addition beat has 
a definite soothing effect upon pain the mechanism of which fa not 
clc^ Tbe mscular changes resulting from the application of heat ace 
probably more superficial than deep and afao too transient to be able 
to Influence the reparatiir process or to benefit fracture healing On 
tbe other hand the vasodflataUon lasts long enough to permit massage 
aad mobiltoUon to profit from tbe greater c-ascularitj in improdne 
tissue nutrition and getting rid of the accumulated waste products of 
^taboUsm The soothing and relaimg effects of heat are also bene- 
as a pr^minan to massage and moblUcition, and their \TUue 
has been established oy rHnlral experience 
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only wlien the Joint is sensitive and the moN’cmcnt painful, and mow* 
ment should never be forced under such drcumstances. Here Just as 
in the case of relaxed motion, thorough preparation Is necessary, by 
means of gentle massage to obl^ muscular relaxation and by > 
faultless technic on the part of the physical therapist in handbug the 
limb so as to avoid pain, which inspires confidence in the padenL 
Assisted motion may be given by the manual old of the 
therapist, or apparatus may be employed such as the cord, wei^t 
pulley a rod or dumthbclb Assisted motion ofleis great play wr the 
inventive power of the physical therapist. A variety of procedure 
be devised to accomplish a given purpose, and these have to be adapted 
to the needs and psychology of the patlenL Benefit often results from 
teaching the patient to assist and reenforce his own muscular niove- 
tnent Thus he may assist supination of on Injured foreaim 
lug the wnst with the other hand, he may aid flexion of the 
lying on his back, clasping his flexed knee with both arms and hug^ 
the hip into extreme flexion, he may aid abduction of th® 
by grasping the ends of a wooden rod with both hands the arms 
by the side, and by a movement of adduction of the uninjurw 
shoulder push the iDjurcd arm in the lateral plane away 
body, and he may use the body wel^t to assist la flexing ih® 
by standing holding on to the back of a chair bending the imees 
squatting down as far as possible on the heels In general 
IS of use only in direa Proportion to the mtelligence and determlnatwi 
of the pauent and U Is preferable whenever possible to 
methods of play or of work that will accomplish the same end and w 
more valuable because of the added element of Interest The latter 
nwthod h^ the farther advtmtage of teaching the patient to rely ^ 
his own eflforts and of stimulating his own initiative. 

Gentle assisted motion is given m the early stage of fracture treat 
mmUn or^r m ^le the patient to accomplish more than be couW 
otherwise do by his own efforts. In the late stages of fracture tital 
ment, strong a^ted motion may be emploj^to overcome muscle 
contractures and scar adhesions in order to increase the ampbtude m 
movement. 


Kesetto MovrwKi^_R«bi«j eimJjes are Intended to btuld np 
sttength m mneelH ^ faoeaaing the amount of work to be do^ 
Th^ may be ^formed In one of two ways either by requinng tie 

physical thcraplsN or by the physical thereat makiDfi the Joint I" 
(onn a movemrat which « related by the paUenL^e firrt method 
is to be OTpIoyed only In the late stages of future treatment, when 
•Irength Is already so far devaloped that 
they should be requ red t o do m ote work than that representedto 
ing the overcomlog gravity It iouW 

only be used when there Is no longer any danger of r^racture and 
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during the period of sensitls'eness and should be discontinued when 
function begins to return and active use is possible or at a much earlier 
period if the patient does not seem to be making sufficient effort on his 
OTOi part for progress, 

Contmnous baking at a low heat is occasionally indicated m the 
treatment of fresh fractures when the circulation of the extremity is 
Imperiled by \'ascular injury The vasodilatation may enable enough 
additional blood supply to get through to maintain \iabnity pending 
the establishment of an adequate collateral circulation 

Hot Baths — ^The warm whirlpool bath Is the only form of hot 
bath that should be used by the physical therapist in the treatment of 
fractures. Its effects are obtained by the combination of heat and 
gentle superficial massage the latter being provided by the whirling 
currents Such baths are sthnnlatfog to the circulation and arc useful 
in improving nutrition and when combmed with active exercises per 
formed while in the bath help in overcoming stiffness and in restoring 
function after fractures invol^g the distal portions of the extremities 
Obviously they are only indicated when u^on is suffiaently solid to 
permit the removal of all splints with safety 

The hot bath or soak Is a form of home therapy that Is frequently 
prescribed for the general purpose of mtreonung senslLiveness and 
encouraging the patient to move the part. Danger lies in the fact that it 
Is often overdone and the prolonged soaking with the part dependent 
favors t^ accumulation of edema Contrast bathing with alternate 
soakmg In hot water for one to two minutes followed by rapid Immer 
slon under cold running water is a much more valuable form of home 
therapy useful because In the words of Sir Robert Jones ** it provides 
an exercise for the blood vessels of alternating vasodilatation and vaso- 
constriction and thus stimulates better vasomotor tone and counter 
acts any tendency for the accumulation of edema. Neither the hot 
nor the contrast bath should be given by the physical therapist, as 
both can be done with equal effectiveness and much greater economy 
at borne 


PiATHXBirv — Diathermy has never been shown to ha\*e any specific 
action be>’ond that of pr^uemg beat centrally in the tissues Its 
soothmg effect upon pain Is therefore to be explained as the action of 
heat In contrast, however with external heat that penetrates only 
juperfidally diathermy may at least in theory be focused so as to 
produce heat at any depth m the tissues Thus h Is possible to generate 
beat in the region of the fracture and it appears plausible that the 
resulting hyperemia In and about the callus may be favorable to the 
deposldon of caldum salts and hasten consolidation when it is belntr 
delayed by other than mechanical causes Granger has renorted 
good rMuJt! from the UK of diathermy In delayed union to hlj 
condujlona rvere baKd on the dlafcal otorvatlon of only a mSl 
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The use of beat however baa been subjected to greater abuse preb- 
ably than that of any other agency of physLcal therapy To turn co a 
radiant heat lamp or an electric baker Is easy and keeps the paticet 
occupied and the period of rest and rclaxatlcm under the loothbg heat 
rays Is the part of the treatment that the patient enjeys the H 
any part of the treatment la to be discontinued, he will wfllln^^y fore®? 
the part of the program that inwK'es actual work but Tdll wurt to 
reiidn the use of beat until the last In consequence U often happea 
that beat treatments are continued for long periods after they 
ceased to be beneficial and often at the expense of active 
the patient being lulled Into a state of fcJse contentment based up* 
the supposition that the treatment be is reedving will be the means 
of restoring function without any active effort on his part. 

Not only may the use of heat be harmful In placing emphasis opo® 
the least beneficial part of the treatment, but Ita prolong^ ose 
be actually Injurious to the tissues and result in patholo^c toteao 
of physiologic effect Examples of the latter are unfortanatdy «*• 
countered all too frequently The appearance of a part that has beo 
cxjxMed to too much heat h characteristic and the entire story h 
vealed at the first glance The itln of the region that has been treats 
is mottled and irregularly pigmented The superficial tissues are h^ 
and indurated to the touch. If the area is part of an extremity the 
distal portion is usually edematous and boggy I have had octas® 
to make indricraa through such areas and have found the skin leatb^ 
and grea^ thickened and the underlying tissues avascular tm 
fibrosed The prolonged use of heat therefore defeats its own obW 
and hmders recovery of function It should be used only for a definite 
purpose and over a short period when that purpose has been attained, 
It should be discontinued It should never be employed In conditions 
when there Is the slightest disturbance of cutaneous 
sensibiUty In such cas« bums arc Ubely to occur in spite of (be 
gratae care the only safe m|a 1 , not to use it at all 

emplcp-ed In different stay, for the treatment of tat 
tures but the more important are radiant heat, hot baths and * 
alherray ^ 

Radwki Him— ^ most convenient and generally used raetb«i 
S ^ 'raaures^the electric rsrhant 

heat l^er The single radiMt heat lamp fa much less effective sn^ 
more tlme^oasumtag Electric baking fa irtdicated in the early con* 
valesceot stage of fracture treatment as a snd 

mobnlaatioa Ail splints should be ^f^tos 

hags 

as Dcctsssry sua tne heat turn^ on to a lm» r?M.iiM« 

The duraUra of the l^unem *ould not iLceed^^ 

S^r^te *>' rOT m^ f'^tly 

than on alternate days, Electric baking should be employed only 
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on the lookout for unexpected dcvdo(Mnent5 Any unfavorable sign 
should be reported immediately 

The surgeon should personally administer such physical therapy as 
IS indicated In the early stage of fracture treatment As long as there 
Is danger of displacement of the fragments and careful handling of 
the part and sklDful management of the splints are required it Is 
obviously unwise to delegate the treatment to a technician. It is only 
when the consolidation of the fracture Is suffiaently advanced to 
reduce the risk of displacement and of other complications to the 
minimum that the services of the assistant may be employed The 
surgeon should conUnoe to see the patient as frequently as necessary 
m order to observe the effects of the treatment to make such changes 
in the treatment as are from time to dme indicated and to see that 


the patient is receiving adeq^te benefit from the treatment Frequent 
consultations between the phyalcai therapeutic technician and the 
doctor with the patient present, are necessary to avoid misunder 
standings and insure progress 

A great deal of responalbility devolves upon the technician In treat 
tog iractures. She must always bear m mmd that the treatment is 
fraught with danger and that excess of xeal may r«ult m hann She 
should keep a careful record of progress m each case measuring and 
recording the range of motion with the arthrometer Impressions of 
the range of moboD are always unreUable. Accurate records of the arcs 
of motion a« of great importance not only in showing whether or not 
treatment Is benefidai and progress Is being made but also in encourag 
mg the patient and m ginng bun confidence that his treatment is 
b^g properly controlled The technician must also remember that 
while she has certain technical duties to perform as an operator her 
chief function should always be that of a teacher It should be her 
objective to educate the patient to an understanding of the relative 
importance of what Is done for him and of what he does for himself 
and of the greater value of the latter When the proper moment 
arrives she must cmphasiie the importance of active use and encourage 
it m every way She should follow a consistent pohey of not helping 
the patient any more than is absolulely necessary as for example m 
seeing that the patient removes and puts on his clothing without 
assistance. The performance of little tasks in connection with the toflet, 
the meals or certain household duties should be encouraged. At the 
same time the kind of phj'sical treatment given the patient should 
reflect the gain In functional ability and should contam a large 
amount of active voluntary work 


^Tifle active use of the part is the goal It must be remembered that 
this fa dangerous at an early stage because it cannot be graduated or 
controlled The principle of treatment that should always be followed 
In building up strength In weak muscles is to keep the amount of work 
done below the fal^e pobL WTxm a weak muscle is required to do 
too much work or becomes overstretched it is likely to ^y out for a 
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croup of treated cases, and it is dlffictilt to prove that this w»s Ik 
factor that accomplished the result instead of other factors that v£« 
likewise concerned The action of diathermy In stimulating cooKfr 
dation of a fracture must be regarded as distinctly nb ptdKt mt3 
additional evidence has been obt^ned In the meantime, If to 
of diathermy is to bo tned In coses of delayed union, It win w edris- 
able to limit its use to those fractures where no mechanical 
exist to account for the retarded healing such as interposition of tisi« 
between the fragments or lack of proper reduction and also to ^ 
It not later than three to four months after the Injury Beyoad tan 
period the local situation In respect to callus formation has oecew 
so static that it is Impossible to see how heat or hyperemia wow 
be of any aasistancc. ImmobIHzallon of the fracture should be^ 
continued during the period of treatment by diathermy, 
the presence of the splints Interferes somewhat with the most 
localiiation of the effect at the desired point Granger solved 
pit^lem 1^ cutting out windows in the piaster casings on opposite 
sides at the level of the fracture and applied the electrodohcm 
In other cases one electrode was placed on the extremity preuiD™ 
to the cast or splint whDo the other was placed directly over t« 
fracture The treatments ehouW not be given more frequently than « 
alternate days and the duration should be about twenty mintrtfia « 
any effect U to be obtained from diathermy it should become manilw 
in four to six weeks and there teems to w no reason to prolong I* 
treatment over a period of more than one montiu , 

Aside from Its purely experimental use in delayed union the writtf 
Is unable to find any other condlUon in fractures where diathermy « 
indicated which cannot be treated just as well if not better, by to 
appUcaUon of externfll heat In one or another form In fact, a 
extensive and superficial type of heat effect U to be desired as a pr«- 
Umioary to massage and mobilizaUoo than the deep localked be** 
effect of diathermy 


The Technician and Mubcl* ReSducatioh with Reteeenc* 
TO FttACTDBE TaeatMENT 

Tb. admlDlstratSoB of pb^ tmtmm for fractons b> 
suo^g h<^ if to Iw OTplcyod effideotfy and «owmfc*lT- 
mint b« had at certain time u, ^ of trafoed tcchnld*®- 
^ codpcraUoo betweffl 

Ibe Mir^ and tlw thcrapeuUc trehnioaoTThey are the t«» 

parts of a leaob and fte more hannonious the tcamwort, the greats 
the ben^t to ^ paUenb have their own partiralor apberea, 
but each can re€nforce the other’a efforts. The sor^n Ls in 

”"1. T,IJfn fSw ^ ‘“"^8 uTtrea^t. 

technician t cnlet task is to carry out the doctr^« iT».t at the 

same dme ri.e should e.refuny'S«rveVX^“^^Sii^ be 
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has reached the maximtim of Improvement btit should be taken much 
earher at the time when the patient has developed enough motion and 
confidence to really go ahead and use the part From this point Im 
provement is chiefly a matter of tln>e with an occasional check-up 
and encouragement by the physician 

The Treatment of Fractures in Specific Regions 


FRACTURES OF THE UPPER EXTREMITY 


Analysis of the function of the upper extremity shows that It is 
specialized and quite different from that of the lower extremity 
Freedom of movement and well coSrdlnated muscular activity are the 
chief requirements \\TuIe powerful muscular contractions may be 
required in the performance of many tasks such efforts are rniely 
long sustained and the characteristic activity is Intermittent with 
alternating periods of work and rest This is In marked contrast with 
the function of the legs where the task of bearing the body weight 
in standing and walking necessitates prolonged effort Likewise the 
arms are used chiefly in lifting pulling pusUng or twisting and the 
strain Is one of leverage instead of end thrust as in the case of the legs 
AH function of the upper extremity centers about and Is subservient 
to that of the hand The hand is the tool and the foreann and upper 
arm, together with the various artlculabons are merely the levers and 
gears that adapt the tool to its tasks and apply the power and provide 
the means of movement The usefulness of the upper extremity de- 
pends upon maintaining the delicate and multiple activities of the 
fingers and thumb If these are lost the result is almost as unfortunate 
as if the extremity were amputated 
The treatment of fractures of the upper extremity must therefore 
be directed with the constant consideradon of the necessity of preserv 
log the mobility of the articulations and the suppleness of the muscles. 
In case of conflicting indications In the treatment of a patient, one 
should usually adopt the course that favors the retention of the greater 
amount of movement even If it Is at the cost of a shght sacrifice of 
alignment Alteration of bony alignment in the upper extremity while 
undesirable and unesthetic, has little functional significance unless 
because of proximity to or Involvement of a jomt It causes limitation 
of motion Angular deformity does not have the same repercussions 
upon the articulations as in the case of the legs where due to the 
weight-bearing function It almost always results m joint strain and 
irritation But above all the motions and control of the fingers and 
thumb must be preserved 


Because of tbe need of preserving movement and control physical 
ferapy Is called upon to plav a prominent part in the treatmrat of 
f^racturw of t^ upper extremity Eariy massage and mobiluaUon raav 
be employed by the surgeon under almost ideal conditions in many of 
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considerable period of time. Hence, a vreak muscle should always 
employed In a partially shortened position, and the amphtude of tk 
movement should be increased only proportionately with the 
power of the muscle Herein lies the danger of uncontrolled atm 
use of a part at a time when the muscles are still weak from injT^ 
and lack of use The patients foil to progress and complain of 
and examination shows a decrease rather than a gain in moverocH 
The remedy here is to rest the muscle, not to exercise it more. 

All of the various types of motion that have been previou^ d^ 
scribed blend into each other more or less so far as th^ use 
cemed. There is no one moment when one should change from 
to assisted motion, or from the latter to resisted movement or to 
use. On the contrary the use of the difTercnt kinds of mdtloo 
overlap and the transition from one kind to the other be made 
ally In general one should begin with muscle setting and a 
pa^ve motion as early as possible. As soon as the consoudatlon m w 
fracture permits, the passive movements should be supplemented by 
a httle gentle assisted motion or free motion A short session oi^ 
slsted exercise with the patient resisting and the physical 
makin g the movement, will aid in establishing the control of the rouso® 
and prepare the way for gentle assisted movements. As qakkJy » 
possible, active exerdses with and against gravity should be added ^ 
the frequency and ampUtude of the movements increased. F tosny 
wdien active use of the part has been permitted, resisted tjecosa 
should be employed with the patient performing the movement rc^“ 
by the physical therapist, and forced assisted movements should be 
added to attain the last degrees of joint moUon , 

When the stage of treatment has been reached when all spHnt^ and 
appaiato have been discarded the general purpose of the treatment 
should be to show the patient exerd^ that he is to perform at bo^ 
jystematlcally and to reserve the balance of the session for tW 
thmgs that the patient cannot do as weU by himself Active eierclsB 
can often be done better U performed aimnltaneously with both a 
tremities airf for this reason many of them should be perfonurt 
using both sides Means of using the injured part should be suggest^ 
to the patient. For es^plc, m the case of the upper extremity dlsh- 
washi^ s^Ing rating sewmg typing or driving a motor car nay 
adv^ For the itmer otremlty waikmg, gardening and worlni« 
the p^ of a sewmg machine )ig sar^t&o pr^de valuable 
j^ardse Gam« may be suggested mich as golf swimming or piaT 
Ing various mmdeal insm^ts that win ex^ the part 

In tlK ^ly it^ of fracture treatment phyalcal fterapy »b<»“ 
be employed at toly frequat fntennUa TreataSta gfvtmSery other 
day are usually fu^ as saMoctory and obtain as rapid progress as 
"'>™”ent impro^ tbTlSoW 

biTi .rtbl“t.* ““ I week and finsUy 

ijlscondnued This latter action should not be delayed untn the padeol 
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has reached the rnwrlmutn of Improvement but should be taken much 
earlier at the time when the patient has developed enough motion and 
confidence to really go ahead and use the part From this point, im 
provement is chiefly a matter of time with an occasional check-up 
and encouragement by the physician 

The TaEATMEirr or Fracti/ms m Specetic Regions 


fractures of the UPPER EXTREinTT 


Analysis of the function of the upper extremity shows that it is 
spedalixed and quite different from that of the lower extremity 
Freedom of movement and well codrdinated muscular activity are the 
chief requirements While powerful muscular contractioDS may be 
required in the pcrhnnan<x of many tasks such efforts are rarely 
long sustained and the characteristic activity is intermittent with 
alternating periods of work and rest This is in marked contrast with 
the function of the legs where the task of beanng the body weight 
m standing and walking necessitates prolonged effort Likewise the 
arms arc used chiefly In lifting puIUng pushing or twisting and the 
strain Is one of leverage instead of end thi^t as in the case of the legs 

AH function of the upper extremity centers about and is subservient 
to that of the hand The hand is the too! and the forearm and upper 
arm, together with the >‘ariou8 articulations are merely the levers and 
gears that adapt the tool to its tasks and apply the power and provide 
the means of movement The usefulness of the upper extremity de- 
pends upon maintaining the delicate and multiple activities of the 
fingers and thumb If these are lost the result is almost as unfortunate 
as if the extremity were amputated. 

The treatment of fractures of the upper exlrenuty must therefore 
be directed with the constant consideration of the necessity of preserv 
ing the mobfllty of the articulations and the suppleness of the muscles 
In case of coveting indications in the treatment of a patient one 
should usually adopt the coarse that fa\^ the retention ofthe greater 
amount of uKA'cment even if K is at the cost of a sli^t saermee of 
alignment Alteration of bony alignment in the upper extremity while 
undesirable and unesthetic, has UlUe functional significance nnW 
because of pronmlty to or Involvement of a Joint It causes limitation 
of motion Angular deformity does not have the same repercussions 
upon the articulations as m the case of the legs where due to the 
wei^t-beanng function it almost always results In joint strain and 
irritation But above all the motions and control of the fingers and 
thumb must be preserved. ® 


Btcau« of the ncod of preitrving moverooit and control phyaaJ 
^py Ii aUIcd upon to play a prominent part m tlie treatmit of 

fractnrro^ttei^perearemit} Early inaMage and mobOiiation may 

be employed by the sureeon under nlmoat Ideal conditions in manfof 
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these fractures, particularly those of the phalanges lower eod ol tke 
radius, shaft of the humerus ond upper end of the humerus This trcit 
ment must be preceded by proper reduction of the fracture, an d 
blued with adequate protection When properly employed, 
therapy will sometimes determine the difference between a good too a 
bad result In seeking to bring about functional reco\*efy after * 
fracture of the upper extremity^ ft Is of the greatest importance to 
regard the limb os a whole and to avoid focusing the attention od^ 
upon the region immediately adjacent to the injury Stiffness m l« 
fingers and hand with loss of function may well follow an 
Involving a region as remote as the shoulder, and stiffness in the 
of the liouldcr may be the consequence of an injury affecting the 
wrisL In the application of physical therapy It Is therefore imp*>d^ 
to treat all the joints and muscles and to restore off motions It Is *1*® 
necessary to Ir^lre the patient with the will to worL No amount d 
physical therapy will make up for the persistent avoidance of 
ment by the patient. In personally administering massage and 
Ization in the early stage of treatment the surgeon has an noequal™ 
opportunity for Impressing upon the patient the importance of move- 
ment in reksubllshing function and the necessity for active codpef* 
tiOQ on his part If the surgeon fully capitaUtes this opportunity a 
large part of the disabilities due to stiffness of the fingers and other 
joints will be avoided. 

Fracturea of the Hand.— Fractures of the reefon of the tand fa- 
dude injuries of the phalanges and metacarpais These tajarits, 
fortunately are coramonly considered minor and are often treated W 
phyaid^ ot lilUe eiperience whereas acfuaJIy they represent pni^ 
lem of ^ first magnitude and demand the hlgbot sUV in then 
solution Fr^uently multiple and Involving the bones of several finger’ 
as well as of the hand the resulu are often distressing and nec«»t»t« 
to Uter ampuUlion ol one or more digits In order to get rid oi an 
impedlmHit to the timctlon of the remaining fingers The commeo 
auses ol fatlure in so fat as they may be ascribed to treatment, ^ 
loramplete redurfon too long fixaUon and lact of physfotherapen* 
reeducation of the patient ^ 


-Phalangeal fracture, if accompanied by 
^y delon^y reqidre tamediate reducUoa and splinting Alignment 
is imudly btrt i^talned with the Joint, fixed in fledom This por- 
tion oveTOD« delon^g nttneie pufi, and liliewfae lavor, the rt- 
o motion Traction must frequenUy be applied either by mean, 
□I adb^ve planer a^l^ to the .kin or by a^e or wire pa»ed 
through a phalli^ constot tr«ti<m is us^y ,^ed in combfaa- 
Uon ,rith a^e torn of the tanjo q;iiint Mmiy of there fractures art 
compound with citendre Injory of the tendona and wft tfssue, ^ 
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Inevitably result In jobt stiffness due to adhesion of the tendons In 
spite of the best treatmenL 

The point of chief importance m the treatment of these injuries 
after securing reduction k to reduce fixation to the minimum. Umon 
develops rapidly and at the end of two weeks there Is very little risk 
of displacement Physical therapy may be started at the end of one to 
two weeks dependn^ upon the nature of the Injury the splints being 
removed temporarily for treatment. In fractures iritbout deformity It 
may be employed from the beginning AD splints should be removed 
at the end of three weeks and active movement and Ught use per 
mitted. 

Physical therapy should consist of the warm whirlpool bath, fol 
lowed by superficial massage and relaxed motion of aD the digits The 
uninjur^ fingers should receive treatment as weU as the injured ones. 
Active motion with the Injured phalanx supported manuafly should 
foUow with movement through as great an arc as possible The move 
mcnts should be performed mdividnally for each of the joints The 
treatments should be repeated dafly for the first week or two and 
thereafter on alternate days. At the end of three to four weeks only 
active or assisted moveraents should be made and thereafter chief 
reliance should be placed upon supervised active use. Contrast bathing 
of the hand at home Is also useful The patient should be given exer 
dses of squeexing a rubber or woolen baD, and shifted gradually Into 
playing scales on the piano typing and other klnd^ actMties 
Physiol therapy after five weeks Is usuaDy a waste of time 


Metacaxpal Fractxtres — Fractures involving the shafts of the 
metacarpal bones In contrast to those of the phalanges rarely give nse 
to fimciional unpjairment. They are usuaDy accompanied by posterior 
angulation or bovrlng and by dropping of the knuckle This deformity 
may usuaDy be corrected by flexion of the metacarpophalangeal joints 
to relax the puD of the volar interossd muscles and by prosure from 
the palmar side against the bead of the metacarpal These Indications 
are met by flexing the fingers over a molded splint or roDer bandage 
and fixing them in this position Fixation must usuaDy be maintained 
for about three weeks. As a rule, there Is Dttle difficulty in the recovery 
of fin^ function and formal physical therapy is rarely needed. Con 
trast bathing at home, active exercises and use are generaDy adequate. 

Fractures of the beads of the mctacarpals and multiple fractures 
of the phalanges and mctacarpals are much more serious and fre- 
quently require coiistant traction for the correction of deformity 
accomplished usuaDy by some form of the banjo splint This treat 
ment is dangerous from the functional standpoint and may lead to 
In comparaon Trith which n UtUc bony deformity may seem 
of slight Irnpormoct The stave fracture of the proximal end of the 
teignated as Bennett s fracture, is 
ULewfse of functional sigmficance because ft impUcates the Joint Md 
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may cause Impairment of, or pain on, motion These fractures itqdrt 
traction to accomplish r^ucdon wIA the thumb In the posldoa cl 
’wide abduction and partial apposition Traction must usually be nolft' 
tamed for a period of about three ww^ before sufficient uukic a 
obtained to prevent recunwice of the deformity 
Physical therapy is distinctly Indicated In the cases of moUlpfe 
fracture of the b^es of the hand and likewise after fractures of the 
metacarpal heads and Bennett’s fracture. The treatment should be 
started just as soon ns traction is discontinued, usually at the end o( 
two to three weeks 3 t should consbt of ibc warm whirlpool hath, 
massage, passive assisted and active movement* of the Interphalangcsl 
Md metacarpophalangeal joints Intensive treatment should be gives 
oaily during the first week or two 11 there is much tendency to stiff 
neas, A^ve exercises to be done at home, as well as under the 
supervislan of the technician, and contrast should be prescribed 
at the end ol four or five weeks. Tbercafler the patient should be ron* 
stantly urged to active use and exercise of the finger* and hand, md 
soG« form of suitable occupational therapy should be suggested, such 
as piano paying typing knitting sewing cutting out paper patten^ 
etc, and should be persisted with until the stiffness has oiSisriy 
disappeared. 

thf Bone*.— The most corarooa inluries ^ 

fracture of the scapboJd and djsloaiUoo of tl* 

^ occasionelly seen but suii 
to ^ The principles of treitmenl necesssiy 

secondlv fractures are first early disgnoso 

tiurdlv^Iorur.cnnHn .^“rtfon of displacemeot When present, s^ 

PrnfKtlon of the fractured 
regron nnysical Urerspy I5 e^wBy coatralodicalest 


bone^ a^traram^ common mjnry of the scaphoid 

Sirt fiu Vaist itodly rrot 

when sccon,panled^?f&SM‘^{’^“f of ^ 

the distal fragment^ bone fa which ^ 

of the carpuTand 

fragment and the semDimar dorsal relation to the proiimal 

Fractures of the scaphoid bone omu, . , , .u- 

bony fajuries because of tbei7^^^'“'* ® “f^ f"™ "JiS 

is due to the feet that tlM blSS tKinunloo. This 

usually the proitaisl is ,Jnit oD ^ Irtgn^W 

brought about by the Ingrowth '^ 7 * only be 

meat and cteepfag substitution of th. viable f^ 

closest appr^matloo of the fractumj^^'^, ^ 
motion between the fragments ate th, ^rfacea and avoidance of ah 
"ra the necessaty conditions for the 
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completion of this process The anatomic studies of Berlin ” showed 
that the fragments were brou^t Into closest apposition when the wrist 
was placed m a position of 45 degrees dorsiflexion with radial devia 
tion Fixation of the wrist In this position should be secured by the 
apphcation of plaster splints extending from below the elbow to the 
metacarpophal^geal joints and including the first phalanx of the 
thumb A policy of complete immobOixation of the wrist should be 
followed for a penod of six weeks 

When fractures of the scaphoid are subjected to movement the 
result is almost invariably nonunion. For this reason physical therapy 
is completely contraindicated until after the splints have been re 
moved During the period of complete fixation of the wrist the fingers 
nuy be used m so far as permitted by the splints and many tasks of 
a bght nature may be performed with benefit In respect to the main 
tenance of finger flexibility Following the removal of the splints it 
13 advisable for the patient to wear a steel reenforced leather brace 
extending from the metacarpophalangeal joints to the middle of the 
forearm but leaving the fingers and thumb free. This may be removed 
dafly for contrast Mthing and active eierdses of the wrist in flexion 
and extensloo and of prooadon and supination of the forearm. Above 
all active use of the hand for all tasks with the brace in pbee should 
be urged This is the best form of physical therapy and many patients 
have been able to resume their reguW work often of a heavy nature 
without being handicapped by the brace The brace can usually be 
discontinued at the end of three months and at this time there is 
generally complete restoration of function 

Dulocation or the Semilunar Bone, — While it is our purpose 
to consider in this chapter fractures rather than dislocations an 
tenor luxation of the semilunar bone requires mention because of its 
frequent association with fracture of the scaphoid. The treatment of 
Isolated dislocation of the semilunar bone is reduction by either the 
closed or open method as soon as possible after the diagnosis has 
been made. When the patient is seen early that is wlthm three or 
four days of mjury reaction can usually be accomplished by the 
closed method seen later reduction can usually only be brought 

about by open operation When the patient is not seen until three or 
four weeks alter the Injury it is uWiUy advisable to exase rather 
than to replace the dislocated bone 

Following reduction by cither the closed or open method the wrist 
Is splinted m a position of dorsiflexion for a period of about four 
weeks but the fingers and thumb are left free During this penod 
active use of the fingers ai>d thumb should be urged for all tasks and 
if full cofiperation is obtained the patient will appear to be handl 
rapprf \ery little by the presence of the splints Due atlenUon should 
also be paid to the pretenuon of stillness m the elbow and shoulder 
Upon remos-al of the splints function of the wrist Is usually quickly 
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reestablished by active use supplemented by contrast bathing acd 
active exercises i>erfornied at home As a rule, there is little Deed erf 
formal physical therapj admintstcred by a technldaii except in the 
case of long-standing dislocations when the displaced semilunar must 
be excised In such cases there Is apt to be considerable stlffacB erf 
the wnst and fingers associated with pain and these condltioas on 
be ameliorated by whirlpool baths, massage, and active and passive 
exercises, beginning as soon as the healing of the operatlv’e woond 
permits. 

When dislocation of the semilunar is associated with fracture of the 
scaphoid reduction should be brou^t about by the dosed method, 
and the after treatment dlfTers In no way from that of isolated fradort 
of the scaphoid 


Fractures of the Lower End of the Radius.— Fractures of the 
lower end of the radius are, with the exception of fractures of the 
clflvidc, the most frequently encountered of all bony injuries and 
constitute a large and important group of fractures Induded in the 
different types of fracture which may be differ^ 
uated both on an anatomic and mechanistic basis, but it Is not within 
the of this chapter to deal with each of these separately By 

“Jmmon type of fracture b that produced by a fall on the 
outatretciM hand udth the wnst in the position of dorsifleilon, or by I 
blow on tiw palm as from backfiring while cranking a gasoline motoft 
fte wrist bang in the same position This fracture mechanism wis 
tot by Abraham Colles •• and is usually known by his name. 

Our dlsc^on trtl be limited to a consideraUon of the phjical tot 

“T'Ll'.. and also of the fractures of the lower radU 

epiphysis likewise an important group 

1 Iracturc we mean to do 

^ cancellous end of the radius pm- 

duced rrith the w*t in hyperextension. The pathology of this fracture 
twi™ f i™ descri^on h«e beyond calling 

i‘ transverse and not involve the 

“^“ive Involvement of the 
n "'“'ding to Darrach is present in shoot 
"'"“t but U generally pr«- 

ment of the distal fragment U ® r'' mLl’Kt 

S^ifuon ™ the long 
r oVrulnar styloid to^i^J.S'.lf 
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fragment from the head of the ulna, and the latter ia left projecting on 
the volar surface of the wriat 

The treatment of this fracture Involves two problems Brst, that of 
correction of the bony deformity and second that of obtaining func 
tional restoratiotL The solution of these problems is by no means 
identical and demands not one but two answers It does not follow 
that because bony deformity is corrected functional recovery will be 
the natural sequence nor on the other hand can It be predicted that 
a fracture with uncorrected bony dcfonnltv will not in the end provide 
a strong and useful wrist Anatomic restoration is the proper founda 
lion for fimctional recovery but It Is necessary to work for the latter 
not to wait for it 

Correction of displacement is of fundamental Importance in the 
treatment of these Injuries and should be brought about by the dosed 
manipulative method under local or general anesthesia as soon as 
passible after the Injury Impaction should be broken up the distal 
fragment pushed forward into normal relation with the bead of the 
ulna and the backward tilting and rotation corrected Reduction 
should be maintained by the application of retentive splints These 
should extend from the metacarpophalangeal joints to the upper fore- 
arm leaving the thumb and fingers fret for all movements. In this 
connection It Is important to r^Uie that the level of the metacar 
pophalangeal joints is on a line about one inch proximal to the web of 
the fingers and corresponding to the distal transverse crease in the 
palm If the splint projects beyond this point, flexion of the fingers 
will be hindered and functional recovery delayed The test of complete 
freedom of finger movements is whether the tip of the thumb can be 
approximated to the tips of all the fingers As a rule the wrist must 
be fixed In moderate flexion with the forearm pronated Our own 
preference for splinting is anterior and postenor plaster splints be- 
cause of the ease of molding and adapting them to the parts and thar 
light weight and small bulk. A sling completes the dressing 
Physical therapjy plays an important rtle in the treatment of Colics 
fractures Routine surreal care of the splints is not sufficient and 
will result in many stuT disabled hands and delayed convalescence 


unless supplemented by treatment speaficolly directed to promoting 
recovery of hmction lly own practice is to begin light superficial 
massage and passive moblliiatlon the day following the reduction. 
Prior to the reduction when there has been considerable swelUng I 
have administered massage for about twenty minutes often with 
noticeable improvement In the circulation The day after the reduction 
the dorsal splint is removed leaving the wrist resting on the anterior 
splint which is supported on a cushion Light rhytl^cai Btroklng is 
administered over the entire back of the hand wrist and forearm. The 
dor^ splint Is then reapplied and an assistant Ufts the patient t wrist 
Mdlng It against tic jplmt while the nntenor splint Is removed and 
the anterior surface of the snfst and forearm similarly treated. The 



62 


Treatment of Fractnm 


reestablished by active use supplemented by contrast balhlnx and 
active exerdses performed at borne. At a rule, there is little need of 
formal physical therapy administered by a U^nlcian except In the 
case of long-atandlng dislocations wben the displaced setniluoar must 
be excised In such cases there is apt to be considerable stiffness of 
the wrist and fingers associated witn pain and these conditions cm 
be anielforated by whirlp>ool baths massage, and active and pisiivc 
exercises, beginning as soon os tlic healing of the operative wound 
periTuU, 

When dislocation of the semilunar Is associated with fracture of the 
scapi^d, reduction should be brought about by the ciosed method 
and the after treatment differs in no way Irom that of Isolated fracture 
of the scaphoid 


Fractura o£ the Lower End of the Radius.— Fractntes of the 
lower end of the radius are with the eiception of fractures of tie 
clavicle, the most frequently encountered of all bony Injorio and 
consUtute a large and Important group of Iractutes IneJuded m d* 
different types of fracture which may be diffntn 
““fotnic and mechanlsUc basis, but It is not mthln 
deal with each of these sepamtdy By !« 
h ? ?' fracture b that produced a toll oa the 

*” '!■' position of dorsifloioo, ot by i 
backfiring while cranking a gasoline motrt 
tet dSifhStv Tbbt fracture mechanism wss 

O^r ” and IS uauaDy known by ins aamt 

‘o ® ““atderaUon of the physfad tresl 
aod abo of the fractures of the lower nuSd 
epiphysis likewise an important group 

InSe^fracrarefttM^^nJ^ Coffer' fracture we mean to des- 
^ 'ancellous end of the radius pm- 
^ byptmeitenslon. The pathology of thb fracture 

articular surface or comminuted Invoi 

joint surface. Impaction ^CLrio /”'™’'''Ttn °ab^ 

one-third of the cases Defonnlt^‘ he w 

ent and often to an estreme degiee. It ^ generally pr® 

ment of the dtstsl fragment.^Si b ^ 

the articular surface faces ^ckiS,^ ^ 

and dbtsUy The distal fragi^t b dbMy instead of fcrwarf 

supination on the long asb of the r^dL"’'n^dt° 1^' '^'TiTtie 

dbtal fragment causes dbruptlon of the Jt!s^ 

tion with either the tearing of the 

ture of Uie ulnar styio.d to which it b 
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fracture of the bwer end of the radius in children usually between 
the ages of seven and twelve year* Such fractures require careful 
reduction and retentive splinting for a penod of about four weeks The 
same methods are employed as m the treatment of CoUes fracture, 
although greater dif&culty may be encountered in retaming reduction 
than m the latter There is less need for physical therapy in the treat 
ment of the epiphysial fractures than in Colics fracture on accoimt of 
the youth of the patients which is favorable to the rapid recovery of 
function The physician may begin the administration of massage 
and relaxed movement at the end of two weeks, and this should be 
continued on alternate days until the splints are removed Active use 
of the sphnted hand the fingers having been left free should be en 
couraged from the end of the first week As soon as the sphnts have 
been removed contrast baths should be given at home together with 
regular cxerdse treatment until recovery is complete Usually there Is 
no necessity for formal baking and massage treatments 

Fracture* of the Bonea of the Forearm, — Fractum op Eitheh 
THE Radius ob Ulna Alone. — Fractures mvolving the shaft of one 
of the bones of the forearm the other remaiiung intact are, on the 
whole fairly simple problems The degree of displacement fa rarely 
severe due to the fact that the unfrsetured secoc^ bone serves as a 
splint and exerts a limiting acdoa. The bony deformity can generally 
be corrected by dosed methods although occasionally open reduction 
may be required Fixation fa usually (Stained by the application of 
retentive splints extending from the metacarpophalangeal }oints 
nearly to the axilla with the elbow flexed either at a right angle or In 
complete extension and the forearm In varying positions of pronatiem 
or supination depending upon the tvpe of fra ctu re. 

Phj^cal therapy may usually be employed from about the four 
teenth day after injury Earlier treatment U likely to be dangerous 
Active exercise and use of the digits should however be insisted upon 
from the beguming At the end of two weeks superficial massage may 
be employed the arm. being supported on one spimt while the other 
fa removed Depending upon the location and mobflity of the fracture 
relaxed motion may be performed at either the wnst or elbow choos- 
ing the articulation farthest removed from the seat of bjurj At the 
end of three to four weeks depending upon the progress of callus 
formation the arm may be carefullj lifted from the splints supported 
by cushions and more general treatment administered in the form of 
superficial massage with relaxed motion of the fingers wrist and elbow 
G^eraliy the last movements to be performed are those of pronation 
and supination as these are attended by the greatest Hnngw of dis- 
plscement The physician should be guided as to these by the appear 
ance of callus formation by roentgen rays and he should wait until 
there fa dear evidence of new bone formation The duration of snlmt 
Ing Is variable in fractures of one of the bones of the forearm Da 
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fingers ore massaged Individually and then reobilhed paskdy tnd 
actively •with assistance The splints are then reapplied and bandaged 
In place The elbow is next Hexed and extended, and the aboulder 
abducted and rotated The patient Is Jnstructed to exercise the fingers, 
the elbow and shoulder regularly every day The treatment is reperted 
the following day, and thereafter on njlernate days At the end oi to 
days the patient is instructed to lift the splinted wrlit out of the sfinj 
whenever sitting and to begin to use the fingers for light tasiB suci 
as holding a newspaper, turning the pages of a book, and in coonedicc 
with the toilet dressing, undressing etc 
At the end of one week the wrist is lifted out of the splints don^ 
the treatment and supported on a cushion Following the massigt « 
the dorsal surface the region of the fracture Is supported bv one of 
the physldan's hands while with the other gentle relaxed motto 
are made of extension and ftexion of the wrwt, and of pronaUoo 
supination of the forearm. While the wnst Is supported in extcMloj 
the paUeni Is requested to extend repeatedly the fingers and to dineb 
them in a fist» Attention is also given to t^ elbow and shoulder ^ 
time, also the patient Is instructed to discontinue the use of the 
sling elevating the hand only when the fingers become swollen asj 
re^t of the dependent position Active use of the band Is inci^ 
to Include assistance In eating dressing shaving or caring for the 
M the e^of two weeks the use of heat, cither by an electric bal^ 
or from a wbWpool batli, Is begun as a preliminary to massage aw 
mobfliwtion The extent of the movement is increased, and active 
aawsted occupy a larger part of the treatment bat i* 

^ ^ supported manually At this ^ 5? 
Mtei^r splint is (^ontlnaed and the wrist and forearm arc baodsged 
into the dorsal splint only This permiu a greater range of activ^ 
fin^ Ail splmta are discontinued at the end of three we<» 
wjmrninuted fractures, which usually req^ 
Temporarily after the reo^ 
^ promoter by the use of a hsnd«^ 

or by a leather wrist strap From this time on ^ 
perfornrt acUve «ei^ 
fo^ tasks except UfdM 
during two addJticto 

weeks for tufiervised treatment bv tW * 

Fmctl^l rtcov^ 1, ^ end ot sU 

be spetded np cortopondlngly ® to movanent and a« mV 

E>iPRv*iAi FRACTtraxa or to, Tr«. -n ^ — 

SepnraUon of U« lc*ee 
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treatment Ilea In a correct appraisal of the pathologic changes and the 
amount of bony deformity and whether or not the displacement Is of 
a type to cause interference of moveojent If it Is then the only 
remedy is operation with the removal of the loose fragment if the re- 
mainder of the head is stiH capable of function or with complete 
excaaion of the head If there has been extensive comminution of the 
bead or a displaced fracture through the nect. of the radius In the 
rav of the rare epiphysial fractures of the upper end of the radius 
occasionally encountered m children open r^uction may be per 
formed Instead of exdslom 

When fractures of the head or necl. of the radius are treated either 
by removal of the loose fragment or by cxasion of the bead no splint 
mg Is required beyond soft dressings bandage and sling The problem 
of secunng umon of the fracture has been eliminated by the removal 
of the fragments and the reparative process is limited to the healing 
of the raw bony surface and damaged soft parts Passive and assisted 
movements of limited extent may usually be begun at the end of three 
to four days and the patient may be encouraged to perform active 
pronatlon and supination as soon as he has recovered from the acute 
effects of the operation As soon os wound hcalmg has been obtained 
usually at the end of one week, the active efforts of the patients may 
be aided by electric baking superficial massage and efBeurage and by 
relaxed and assisted movements of the dhow Usually the arm may be 
removed from the sling for the perfonnance of li^t tasks at the end 
of three weeks and at the end of four weeks this support is removed 
and active use encouraged Physical therapy should usually con 
tmued until the end of eight weeks with radiant beat, effletrrage 
active exercises and forced assisted movements 


Fractures of the bead and neck of the radius with httle or no dis 
placement usually require splinting with the elbow m the position of 
acute or right angle flexion for a period of about three weeks Super 
fidal massage and relaxed motion of the elbow In flexion and extension 


may be administered however from the beginning the splint bang 
removed for the treatment. As a rule the rotary movements of the 
forearm which are the most painful and likewise the most dangerous 
In respect to causing displacement should not be started until the end 
of one to two weeks the indication here being the disappearance of 
pain on motion At the end of two to three weeks more Intensive treat 
menu can generally be given coosisUng of radiant heat efileurage 
assisted and active movements. Fairly complete recovery after such 
injuries ou^t to be obtained in from six to aght w^ although 
there may be an obstinate limitation of complete extension of the 
elbow persisting for several months before it finally disappears 
Special warmng ought to be given In connection with fractures of 
ftc tod and DKk of the radlua of the danger of the deridopment of 
M oaslfjdng hematoma or myoaltls oaaificana Many of these free 
lures are compIleaUng injuries of postenor dislocations of^ elbow 
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some, union Is solid in four weeks, In others, not until the end of 
to ten weeks With the removal of the splints more active treatmeDt u 
indicated with baking efflcurage, assisted and active movema^ 
efforts being especially concentrated upon restonng pronatlon ud 
supination 

FHACTtmEfl OF Both Bones op the Fohearh — F ractures of bcili 
bones of the forearm arc among the most dlfhcult of oil 
treat. They are frequently attended by severe displacement, redocU® 

Is difficult and often necessitates resort to the open method, and tn 
addition union Is frequently delayed. Under these dreumstsn® 
physical treatment Is dangerous and the only safe rule Is to poS 
pone It until consolidation is well advanced During the interval, 
should be concentrated upon obtaining moblhialion of 
and thumb with the splints In place This task is often dim^ 
enough but at the same time of extreme importance, as the 
arise in or span the region of the fracture and have often suffered ^ 
siderable daroage Unless motion Is started early and continued^t^ 
is likely to be resulting stiffness which may Imperil the 
result The spUnts should be trimmed well back into the paJm^ ocoa 
to allow unhampered motion of the digits In addition eien» oi 
the shoulder that put It through its full range of motion should be per 
formed regularly 

The time required for union of fractures of both bones of the to^ 
arm may vary from sli to ten weeks or even longer It is genati^ 
advisable to follow a policy of complete fixation ol the fracture 
this result is obtained. Relaied movements oi the wnst and ellxre 
preceded by gentle stroking massage may usually be started one to 
two weeks before the removal of the spimts. The movements of pr(®» 
tion and supination are the most difhcult to recover and indeed ^ 
often permanenUy restneted in greater or lesser degree depemfin* 
upon whether or not the reducUon has been complete the sroount ol 
callus formation, and the extent of soft part Injury and scar develcp- 
ment to the mteroaseora space The amount of assistance that may « 
given in r«overIng th^ motions depends upon the surgeon's 
praisfll of ^ causes of limitation and how completely these may be 
overcome by grathal stretching After removal of the splints, baking, 
effl^ge and movements may be given and active use pt^ 

KTibed ^ a rule after two to four weeks ointment reliance sboold 
be plac^ upon active exerdse, and the other forms of physical therapy 
stopped. 

Fractures of the Elbow -Fbactdiiis of the Head anp NK* 
or THE Radius —Fradures of the bead and neck of the radius arty 
the of mtrl^ ot the rotary motions of the forearm ari 

Umltaton of flexion and e^on of the dhow and demand special 
attention In order to preserve complete function The crux of the 
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treatment hea m a correct appraisal of the pathologic changes and the 
amount of bony deformity and whether or not the displacement is of 
a type to cause mtcrfercnce of movemenL If It is then the only 
remedy is operation with the removal of the loose fragment If the re- 
mainder of the head is still capable of function or with complete 
excision of the bead if there has been extensive comminution of the 
head or a displaced fracture through the neci. of the radius In the 
case of the rare epiphysial fractures of the upper end of the radius 
occasionally encountered m chfldren open r^uctlon may be per 
formed Instead of cidsion 

When fractures of the bead or neck of the radius are treated either 
by removal of the loose fragment or by excision of the head no sphnt 
faig IS required beyond soft dressings bandage and sling The problem 
of securing union of the fracture has been eliminated by the removal 
of the fragments and the reparative process is limited to the healing 
of the raw bony surface and damaged soft parts Passive and assisted 
movements of limited extent may usually be begun at the end of three 
to four days and the patient may be encouraged to perform active 
pronation and supmatKin as soon as he has recovered from the acute 
effects of the operation As soon as wound healmg has been obtained^ 
usually at the end of one week, the active efforts of the pabents may 
be aided by electric bakiog superficial massage and efBeurage and by 
relaxed and assisted movements of the elbow Usually the arm may be 
remo^ from the allng for the perfoimance of tasks at the end 
of three weeks and at the end of four weeks this support is removed 
and active use encouraged. Physical therapy should usually be con 
tlnued untfl the end of eight weeks with radiant heat, effleurage, 
active exerdses and forced assisted movements 

Fractures of the head and neck of the radius with httle or no dis- 
placement usually require splinting with the elbow m the position of 
acute or right-angje flexion for a period of about three weeks Super 
fidal massage and relaxed motion of the elbow in flexion and extension 


may be administered, however from the beginning the splint bong 
removed for the treatment As a rule the rotary movements of the 
loTearm which are the most painful and likewise the most dangerous 
In respect to causing displacement, should not be started imtll the end 
of one to two weeli the indication here being the disappearance of 
pain on motion At the end of two to three weeks more Intensive treat 
ments can generally be given consisting of radiant heat effleurage 
assisted and active movements Fairly complete recovery after such 
inhiries ought to be obtained In from six to eight weeks although 
thCTe may be an obstinate Umitalion of complete extension of the 
elbow persisting for several months before it finally disappears 
Special warning ought to be given in conneebon with fractures of 
the head and neck of the radius of the danger of the development of 
^ ossifying bt^toma or myositis ossificans Many of th^ frac 
turcs ore complicating bjuries of postenor dislocatloiis of the elbow 
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some unton fa solid In foiir weeks, In others, not unlfl the end ol 
to ^ wee^ \Vlth the removal of the sphnts more active trettmentb 
uwlcatM with baking, efllcurage, assisted and active roovements, 
efiorts bang eapedally concentrated upon restoring pfonatkm od 
supination 

Fractukes op Bont Bones of the FowMitif — ^Fractures oi both 
-ri ore among the most dlfBcclt of aD fraduro to 

frequently attended bV severe displacement, reduetke 
necessitates resort to the open rodbod, lud, is 
action union fa frequently delayed Under these drcnmsUnco 
pfayacal t^tment fa dangerous and the only safe rule is to pat 
p^e ft until coQwlldaUon fa well advanced. During the Interval efiorts 
^ obtaining mobnfaatfon of the finfftn 

to Ptoce This task is often difBcdt 
r,^ eJrtreme importance, as the musdo 

the r^on of the fracture and have often suffered c»- 
fa hSI ^ «^rted early and continoed, tbere 

result TTi^ir^K stiffoas which may Imperil the hioctioMl 

^ trimmed well back into the palm In order 
Se to addiUoD cxetdso of 

aiTLy'^.^rom [T inctum of both boms of the ft» 

advisable to^Knw □ weeks or eveo Jmger It is gcEcisi^ 

this result fa obtiuned”&L"^P‘'" pf ““ 

weceded bv miu .(rnu'**™ niovemcntj of the wnst and elbow, 
two weeks^Sr the ”* otny usually be started one I" 

tion and suplnaUoJ^re 

often pennaoenUy nstri^JTh "> ««>ver, and, uKi«^^ 

upon whether or not the reducffo^a**'! degree depeo^ 

callus formaUon and tb/a^ i ^ complete, the amount of 
ment in the interosseous ^ *“^“"7 develir 

given in recovering tbese^nri*” t^unt of assistance tbat may be 
praisal ol the causes oi Umltatl^ S’?®* “•*” ’fl 

overcome bv gradual stretcUna aS? completely these My^ 
effleurage and assisted movmimi. ™ ''nmoval of the splints, baking, 
scribed As e rule alter two to fm.r "’*7. ^ ““i active use p«^ 

be placed upon active eaerefae. ana treatment, reliance sbonid 

stopped ^ nthtr fnrtrs. r>f thM-anV 


e exerdw mf,ri treatment, reliance anotuu 

the other forms of physical thertp? 

Fractures of the Elbow 

OF THE Raiws — Fractures of the hS?** ^ Heap and NscF 
menace of rettricUon of the nST!? ^ radius carry 

limitation of fledon and exteiuloi] of^ of the forearm and 

attention In order to preserve coninjif* *‘bow and demand spec® 
'f**te function The crux of tha 
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treatment be m a correct appraisal of the pathologic change and the 
amount of bony deformity and whether or not the displacement is of 
a type to cause mterfercnce of movement If It Is then the only 
remedy Is operation with the removTil of the loose fragment If the re- 
mainder of the hed is still capable of function or with complete 
eidslon of the bead if there has been extensive comminution of the 
head or a displaced fracture through the nect of the radius In the 
case of the rare epiphysial fractures of the upper end of the radius 
occasionally encountered m children open r^uction may be per 
formed instead of exasion 

When fractures of the bead or necL of the radius are treated either 
by removal of the loose fragment or by excision of the head no splint 
ing IS required beyond soft dressings bondage and sling The problem 
of securing union of the fracture has been eliminated by the removal 
of the fragments and the reparative process is limited to the healing 
of the raw bony surface and damaged soft parts Passive and assisted 
movements of limited extent may usually be begim at the end of three 
to four days and the patient may be encouraged to perform active 
pronation and supination as soon as be has recovered from the aente 
effects of the operation As soon as wound bealmg has been obtained 
usually at the end of one week, the active efforts of the patients may 
be aided by electric baking superffclaJ massage and effleurage and by 
relaxed and assisted movements of the elbow UEually the arm may be 
removed from the sling for the performance ol light tasks at the end 
of three weeks and at the end of four weeks this support is removed 
and active use encouraged. Physical therapy should usually bt con 
tinued until the end of eight weeks with radiant heat, efflcvirage 
active exercises and forced assisted movements 


Fractures of the head and neck of the radius with Uttle or no dis 
placement usuaUy require splinting with the elbow in the position of 
acute or right angle flexion for a period of about three weeks Super 
fiaal massage and relaxed motion of the elbow in flexion and extension 


may be administered however from the be ginning the splint bang 
removed for the treatment As a rule, the rotary mov'eroents of the 
forearm which are the most painful and likewise the roost dangerous 
In respiect to causing displacement, should not be started imtfl the end 
of one to two weeks the indication here bang the disappearance of 
pain on motion At the end of two to three weeks more intensive treat 
ments can generally be given consisting of radiant heat effleurage 
assisted and active movements Fairly complete recovery after such 
injuries ought to be obtained In from six to eight weeks although 
t^e may be an obstinate hmitation of complete extension of the 
elbow persisting for several months before it finally disappears. 

Spfoal warning ought to be given In connection vrith fractura of 
fte head and^k of the radiiu of the danger of the development of 
m ossifying hematoma or myositis osslBcans Many of these frac 
lures are complicating ininries of posterior dislocations of^ elbw 
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some union is solid in four weeks In others not untU the end of ei^ 
to ten weeks With the removal of the splints more ndlve tratowl h 
indicated with baking edcurnge, assUted and active movcnwitj, 
efforts being especially concentrated upon restoring proaatbo wd 
supination 


Tkactukes ok Both Bohes of the FoftEAtt>L — ^Fracture* of boti 
bones of the forearm arc among the most dlfBcuU of all fractnro to 
frequently attended severe displacement, reduetke 
Is mfficult and often necetutates resort to the open method, and, Id 
addiUon union is frequently delayed. Under these drcurnJtiaca 
physical tr^tment Is dangerous and the only safe rule is to pod 
I»ne It until consolidation is wdl advanced. During the Interval, efforts 
abould be c^centrated upon obtaining mobQlxatlcm of the 
and ^umb with the splints In place This task is often difficnK 
raou^ but at the same time of extreme fmporUnce, as the mida 
an« in or span the region of the fracture and have often suffered eta- 
t m I * Unless motion is started early and continued there 

L n ^ jolting stifloess which may Imperil the fuaclio^ 
^ ^ trimmed well back into the palm fn order 
to allow unifOTpered motfou of the digits In addition, cxcfci4« oi 

®' 'rartuna of both bones of tie f<«r 
ootnpletn fimlion of tie fraclore anti! 

■'Wvenienu of the wrist and dboir 

two weeiis before the removal of the spUnis. The movements of pne* 
upon or 

eSus formation and^ romplete tie ^ 

ment in the mterosseow sScTtvI ' 

given in recovering thr^moUm 

pndsal of the Ss surgeon's ^ 

overcome by gradual atrSoe^r^ ^ completely these nW >* 
efBeutage aid aasbmd “^2. 

scribed As a rule after two to four m-it ^ ,8^’^ and active use^^ 
be placed upon active cierris^ 

ito^ “erase and the Olhar forms of physical therspy 

Fractures of the Elbow Pii*r-rwTsr.*w, *■» — . 

or -ran Radius — Fradnrei of ^*2 

the menace of restriction of the ro(^ a^d neok of the radius cany 
limitatfon of fleritm and eHension ofTL'^i.™* forearm ^ 

attention In order to prererve comptl!? feon^^T^T^ 7^ 
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operation was tmnecessary His results vrere confirmed by Pirie Wat 
son “ wbo published the records and roentgenograms of two patients 
whom be had treated by Lucas-Champlonniire s methods In both 
fT<w there was well marked separation of the fragments m the be- 
gvnmng but bony \mion was obtained althon^ with some deformity 
Recovery was stated to have been complete In from four to six weeks 
The elbows were enveloped in cotton wool dressings and supported m 
slings at a right angle massage and mobflixation were started imme- 
diately Both Lucas-Champlonmire and Watson laid great stress upon 
the necessity of pressing the proximal fragment against the distal with 
the fingers during motions of extension otherwise the proximal frag 
ment was likely to become adherent to the underlying tissues and thus 
interfere with function of the triceps 

Fractures of the olecranon process without displacement may be 
treated in a sling with only b^dage support or at the most m ex 
tension with a straight splint for one week followed by a sling Mas- 
sage and mobflixation should be started Immediately the motion being 
of the rdaxed type for the first two weeks foDowcd by assisted and 
active movements. Use may be permitted at the end of four weeks 


Fractukes of the Lower Eno op the Humerus — Fractures of 
the lower end of the humerus include a variety of injunes and it is 
necessary to consider these separately as the problems are different. 
Supracondylar or Dlacondylar Frociurcs — The majority of th^ 
fractures are encountered in children The fajury is generally diacon 
dylar that is transverse at the level of the condyles rather th^m 
supracondylar or above the condyles The fracture line slopes obbquely 
downward from behind forward and except m the rare Injuries of 
the flexion type the distal fragment Is displaced posteriorly When 
satisfactory r^^uction Is obtained and even sometimes when it Is not, 
the end results are almost alwa>'s excellent with complete recovery of 
motion The carrying an^e may be somewhat aJter^ but this Is of 
functional significance only when It Is decreased, not when it is in 
creased The recovery of complete extension of the elbow Is often 
slow but with time it almost always becomes complete or at the roost 
lacks only a few degrees of normaL 


Reduction should be accomplished as early as possible after Injury 
by the closed method with the aid of anesthesia- Reduction Is main 
tained by fixin g the elbow In the position of acute flexion either by 
bandage or by a posterior plaster splint Care is necessary in watching 
the circulation both during the reduction and afterward as this mjury 
is the most common cause of the dreaded Volkmann s ischemjc con 
traaure WTienever there Is an absent radial pulse or wben the pulse 
disappears during the reduction or wben there is marked sweflum 
correction of the bony deformity should be postponed and meas^ 
taken to improve the drcnlaUon Wben the hand is cold and white and 
motion of the fingers cannot be obtained and the pulse is absent, an 



rCijpUr I 

Oo IvttiM n 


Treatment of Fractarts 


with accompanying rupture of the capsular ligaments and henat nai 
formation The frocture of the upper end of the radius add* to the 
hemorrhage and releases bone-forming elements in the trauaiatlml 
tissues, which offer kJeal conditions for widespread ossIficttiotL Tic 
additional trauma of operation may further stimulate this process. Co 
tain It 13 that extensive calcification In the anterior capfluie is seen urt 
Infrequently in these fractures, particularly those that have been ^ 
Jected to operation and It may cause interference with fimctkm md 
sometimes complete an^Iosis The characteristic syraptooB are 
diminution of motion just at the time when an increase should tee* 
pected pain on use, and evidence of muscle spasm. The diagnods ® 
confirm^ by roentgen ray examination which shows cloudiness or 
ginning ossification In the soft parts anterior to the elbow Wte 
development of this corkUtlon Is suspected or found, the elbow 
be immediately imn>obiU2ed with cessation of all physical 
of activity of any kind that may represent a source of irritation 
when the process of ossification has reached an end-point can anyth^ 
be done to overcome the condition Then baking, massage, and actm 
exercises may be started and active use resumed. After an Intervil oi 
one year, if considerable limitation of motion persists, the area 
calcification can be exdsed with good chance of cure. 


FsAcrmsg op the Oleowkon Psocess —The treatment of 
turea of the olecranon process depends upon whether or not there W 
been separation of the fragments In fractures wfth displacement iw 
situatlcm is analogous to that In fracture of the patella and we belief 
that the best results are obtained by operative replacement of the fr^ 
Mts and suture The purpose of the openiUon abould be to fix 
fragments so securely that movement may be permitted ImmediaW 
without the necessity of external fixaUon The suture material must 
Aerelore be strong enough to withstand considerable strain, and vt 
^or the use of dlher fascia laU or wire, TVbcn the fragroats^ 
drilled and snugly approximated with these materials then the dbp» 
^y be flexed Md extended without danger and no postopcrati« 
fiction Is requl^ be^^ that providedby a large soft dressing 
sling Active and pasrive mobOittUon may be started as soon as 
acute operative reaettoa has subsided. Massage may be admmiste^ 

loffrf by and acUvn oordso in firndon and o 

tanalon of Uw dbjw uw may be permitted at the end of font 

m from 

It la only fair to add that LuaB^nampbunJire ■' who to hia las' 
“P'ratl™ repefr of fmeturea of W 
patelU «id ^ adv^ opeiallon also for fractnrra of the 

olecranon aim *o '"1 that the reaulu obtained by hla method 
of massage aad mobntiaUon In the latter Injorfea toc w good tla‘ 
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joint capsule representing the spreading of ossification from small 
fragments evulsed with the capsular ligaments Occasional!) these 
caldfied bodies must be remcn.'ed but this should onl) be done after 
thorough efforts ha\*e been made to restore function and it has been 
established that they are responsible for the persistent disability 

Uncomplicated fracture of an epicond>le is usuall) a simple mjur) 
best treated by a slmg and bandage Massa^ and relaxed motion ma> 
be started immediately in adult patients but is scarcely needed in 
chlldrcm Active motion may be permitted at the end of one week 
and the sling may be (hscontinued at the end of two or three weeks 
The fragment frequentl) fails to unite by osseous umon but this 
rarel) gives nse to any sjTnptoms 

CondyioT and Intercondyiar Fractures — Fractures Inwlving a sin- 
gle cont^e either the medial or lateral or of both the condyles m the 
form of the Intercond) lar T type are difficult injuries to treat and 
rarely recover without some degree of functional impalrmenL Accurate 
reduction should be sought by all possible means but the problem is 
individual m each case and no general rule can be laid dowm E\'cn 
the experienced surgeon must often proceed b) the method of trial and 
error The displacement ma> be Insignificant in which case no reduc 
tion tna> be required but t^ is rare. In others it ma) be possible to 
secure satisfactory reduction by the manipulative method followed by 
fixation of the elbi^ In wha^e^‘e^ posIUoo of flexion or extension seems 
best to retain the correction In other cases continuous traction may 
be indicated by means of adbesh-e to the skin of the forearm or 
Kirschneris wire through the olecranon process or It ma) be adnsable 
to perform an open reduction In some of the more difficult cases all of 
these methods ma) be tried in rotation and the result ma) still remain 
unsatisfactory WTiIIe reduction is Important, prolonged fixation of 
these fractures is unwise and win result in stiffness of the elbow re- 
gardless of the perfection of the reduction Some compromise has to 
be reached and this generally rcsoliTS Itself Into a choice between two 


plans of treatment first to secure reduction by manipulation or trac 
bon and to begin rooblUxaUon at the end of two to three weeks 
which IS too early to render eierdse treatment entirely safe or sec 
ond to obtain reduction by operam-e means with Internal fixation of 
the fragments by one or another method but secure enough to allow 
of doing away with external splinting and of beginning mobflizabon of 
the elbow as soon as the acute operative reaction has subsided The 
latter course has much to commend It, but it often proves impossible 
to reduce the fragments perfect!) and the additional trauma of the 
operation may occasion secondar) fibrous tissue formation suffiaent to 
impede complete recovery 

In ca^ of e^ensivel) ammlnuted fractures or in elder!) individuals 
with injuries of a more simple type it may well be the Dohev not 
to ata for trhti trocld be toperfect at beat but toSd to 

trj to det-elop funebon by emplcdng massage and mobiUnUon from 
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incision should be immediately made at the front of the elbow to a 
pose and release the vessels and to evacuate the hematoma and relieve 
the tension 

In the uncomplicated fractures the dressing should be tateo don 
at the end of 4B hours and the eHxnv inspected In the absence ol 
blebs light stroking massage may be administered over the latenl, 
medial and posterior surfaces, and the elbow may be passively a 
tended and fieicd through a range of 10 to 20 degrees, the dresuii* 
are then reapphed This treatment should be repeated on alteniile 
days over a penod of about three weeks, gradually galoing la extenskt 
imtil the ri^t angje position is attained At this time the splint ot 
other dressings may usually be removed and a neck sling sub^toted, 
which is gradually lowered to the right angle At the end of four weeks 
the mother may begin to remove the arm from the sling tvricc a d*y 
and a s s i st the child In performing active exercises At the end of foor 
to five weeks all support may be discontinued and active use o 
couragetL 

The difBcolty In tbe use of physical therapy in this fracture is the 
of the patient and the difld s timidity and fear of pain The confr 
dence of the child can be obtained only by being careful not to ciuse 
pam at any time, by being patient and by not hurrying H 
resuit in spite of every effort ft is better to give up nii efforts at pbjs 
cm theraw Aiso because ot the fact that most of tbe patieiits art 
chudien there Is aiways the danger of a fali du^g play and of i« 
ondaty Ni^and this makes it necessary to protect tbe fracture fee 
a would otherwise be oeceasary 

landsay has reported successful results from tbe early use of nm- 

fnictures of the elbow employing a moct 
1^ T fo^owed I have had tbe pleasure oi ^ 
log some ot Un^/s cases and the results appeared to coirapond 
^ 1 feel, ho^^^^JJtot it is a very 

safe in ordinary hands In general 

turi^ that It IS unneS^ 

either in the form oi a dmple fracture or of an emphvaial 3eperatio»i 
« a co^on injury wUle fracture of the la^SSy^ i"'- 

to no^X LWC?' of ^eS!w giv« rise 

during the redliction in ‘“.f' ^ 

with it, there is likely to be lnj^S^f'^'“ “ 

paralysis An immediate roent^,^! 

ta™g the reduction, to guard%niSt' 35 f^‘*™ “If 
fragment fa shown to be lying fa the 

by operation fa indica te d together with lofat, its removiu 

& f^Tt of the elbow Ano^5^;„S,5*"^Uon of ^e n^ “ 
Uoo Is the development of caldfiS^'^ttSl SS'p^rL^f^ 
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adv'antage in attempting mampulatlve reduction with the aid of an 
anesthetic in the hope M being able to enmesh or to interlock the frag 
mcDts ^ITien successful the aiter treatment is simplified when un 
successful nothing has been lost. WTien the fracture la either of the 
oblique or comminuted type manlpulatiw reduction is foredoomed to 
failure and ought not to ^ attempted In these cases light superficial 
massage should be administered to relax the muscles and then with 
out any anesthesia the angular deformity should be gentlj corrected 
and the coaptation splints and the dressings applied. As a r^e no great 
diflaculty is experienced m controlling the alJmment in this manner 
and as the spasm of the musdes b overcome by dally massage treat 
menls the reduction becomes more and more perfect the weight of 
the unsupported elbow proWding a certain traction force If an> diffi 
culty b experienced In obtairung reduction, particularly In the oblique 
or transverse fractures It b ustiall> because tissue has been interposed 
between the fragments and thb b an imbcatlon for operalne reduc 
don usually with Internal fixation of the fragments by one or another 
method Following operation rigid splinting should be employed for 
the first two wee^ but after this massage and roobfluatioo may be 
begun. 

WTien possible treatments should be givm daQy during the first two 
weeks and thereafter on alternate days They are best gi\*eii with the 
patient seated, the back supported and the forearm resting on a cushion 
laid across the padent s knees Massage of the superficial type should 
extend from the wrbt to the shoulder and after relaxaUon is ob- 
tained gentle passive movements of the elbow and shoulder should be 
performed al^ not neglecting the fingers and wrist The motions of 
the shoulder should be made with the dbow and forearm supported by 
the physidan s hands and carefully and In a limited way In order not 
to cause movement of the fragments The last movements to be started 


are those of rotation of the shoulder and these should generally be 
postponed until the end of ten day's All of the early treatment de- 
mands the greatest skill and Judgment and ought not to be adminis- 
tered by any one but the pbysldan in charge. Heahng progresses 
rapidly and the changes can be foUovred from day to dav both In the 
appearance of the arm the firming of the fragments the development 
of callus and the increase of the range of joint mov'ement At the end 
of two weeks the fragments are glued together and the circular body 
bandage can be discontinued Callus formation is usually well 
vanced by the end of four weeks and demonstrable by roentgen rn 
Clinically sound umon Is present at the end of five to six weeks an 
at this time the matter of administering further treatment mav be 
delegated to a technician. It should fadude radiant beat superficial 
massage and efOeurage and active and assisted exerases for all the 
Joints of tbo upper ertrpritj OccasionaUj the deselopment of bonv 
union may regulre a UtUe I^ger Ume than the period stated but thb 
is rare and the graUfying thing about this method of treatment Is ^ 
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the beginning TOen this plan fa adopted the arm should be suspended 
from an overhead frame with the patient recumbent by means of ad 
hesive traction to the forearm and svfth the elbow in nght*angle fiedoa 
for the first weet or two This method relieves pain helps to overcome 
swelling and permits a certain amount of active flexion and extension 
of the elbow Massage and passive mobHlxatlon should be administered 
daDy the traction being released temporarily for this purpose At the 
end of two weeks the traction is discontinued, a bandage applied to 
the elbow and the patient allowed to be up with the arm m a sling 
Treatments should be given on alternate days with massage passivT, 
active and assisted movements Passive and active exercises should be 
performed daUy by the patient with the assistance of the uninjured 
hand. Active use for light tasks should be permitted at the end of four 
weeks the sling may be discarded at the end of six weeks and full sc 
tlvity encouraged I hate seen some remarkable results achieved by 
this meth^ In what were regarded as almost hopeless fractures It 
seems as If some credence must be given to the theory that early mobfl 
ixation cle^ obstructing fragments from the path of the olecranon 
and coronoid procrases and permits obtaining a range of function that 
wouid not be possible otherwise 


Fractures of the S^t of the Humerus.-Fracture 3 of tb- shaft 
of the humenu lend themselves remarUbly well to treatment by the 
method of early mss^ and mobiUtaUon For a time after the Great 
War it wM considered nrasary to employ traction to secure reduction 
of tiiese fractures and it was only in the course of time that it became 
evident that even a slight amount of continuous traction might lesd 
to distrs^on of the fragments and that this was a freouent forerun 
iwr of delayed union or ntmunion The alternative method of reducing 
the fracture 1^ manipulation a^ retaining correcuon by the appUca 
Uon of a sp.cn jacket fa cumberwime and uncomforta^ for 

the potlrat and aU tm often uncertain in that reduction fa fre 
quimUy lost dufins^e of ,pply,„g the plaster The old 

fashion^ but ttoe-honorrt me^ of .plmtlng Jormsting of long 

a iT'j’"’ P'""-- of pari, exteruilag 
from dbow to shoulder with a bandage to the forearm to control 

J * 1? '>»' 'rtst suKilemfflted 

dunng the flirt week or two by a dicular body bandage Mdlng the 
arm to the cheat, se^ to me equally effective to mal^nlMT dnm 
ment and has the additional great advantage of being easilv removaSe 
and thiB facilitating treatment by massage and mobniiation For it 
«sims dear to me from setua^ ^rience that Lucas.ChamXnniire . 
methods when properly applied are capable of overSSl u^Lle 
spasm and thus improving the alignment of fractures 
tE’humerus and of Jfte,^ imprmiug the drc^latEL‘’'f‘‘4’^ « 
that union fa hastened and earUer functional recovery obi«w 
tfhen the fracture fa of the tranav^ type Uiere n^^ „roe 
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advantage In attempting mampolative reduction with the aid of an 
anesthetic in the hope of being able to enmesh or to InterlocL the frag 
ments When successful the after treatment Is simplified when im 
successful, nothing has been lost- WTien the fracture Is either of the 
oblique or comminnted type, manipulative reduction Is foredoomed to 
failure and ought not to be attempted In these cases hght superficial 
massage should be administered to relax the muscles and then rvith- 
out any anesthesia the angular defonnltj should be gently corrected 
and the coaptation splints and the dressings applied As a rule, no great 
difficulty is experienced In controDing the alignment in this manner 
and as the spasm of the muscles Is overcome by dally massage treat 
ments, the i^nctlon becomes more and more perfe<^ the w^ht of 
the unsupported elbow provndlng a certain traction force If any diffi 
culty Is experienced In obtaining reduction particularly In the oblique 
or transverse fractures It Is usuaDy because tissue has been Interposed 
between the fragments and this is an Indication for operative reduc 
than usually with Internal fixation of the fragments one or another 
method Following operation ngid splinting should iie employed for 
the first two weeks, but after massage and mobDuation may be 
begun 

UTien possible treatments should be given daily during the first two 
weeks, and thereafter on alternate days They are best ^ven with the 
padcDt seated tbe back supported and the forearm resting on a cushion 
laid across the patient s knees Massage of the superficial type should 
extend from the wnst to the shoulder and after relaxation is ob- 
tained, gentle passive movements of the elbow and shoulder should be 
performed also not neglecting the fingers and wnst. The motions of 
the shoulder should be made with the elbow and forearm supported by 
tbe physician a hands and carefully and In a limited way In order not 
to cause movement of the fragments The last mov'ements to be started 
are those of rotation of the shoulder and these should generally be 
postponed until tbe erxi of ten days AH of the early treatment de- 
mands the greatest skill and judgment and ought not to be adminis- 
tered by any one but the physician in charge Healing progresses 
rapidly and tbe changes can be followed from day to day both in tbe 
appearance of the arm the finning of the fragments the development 
01 calha and the inaease of tbe range of Joint movement- At the end 
^ two weeks the fragments are glued together and the orcular body 
bandage can be dls^tinued Callus formation Is usually well ad 
glanced by the end of four weeks and demonstrable by roentgen rays, 
'^bnj^y sound union Is present at the end of five to six weeks and 
W this time the matter of administering further treatment may be 
delegated to a technician It should Include radiant beat superficial 
Passage and eSeurage and active and assisted eierases for all the 
of the upper extremity Occasionally the development of bony 
“don may require a htUe longer time than tbe period stated but this 
me and the gratifying thing about this method of treatment is the 
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rapidity of healing In contrast to the slow healing with other methods. 
The surgeon should be on the alert, however, to detect any evidence 
of tissue interposition between the fragments and to subj^ patients 
with this complication to operative reduction during the first 14 to jo 
days 

Radial nerve Injury, which is a relatively common complication of 
fracture of the shaft of the humerus, necessitates no particular change 
m the program of treatment It Is important to differentiate between a 
pnmary nerve Injury, which Is usually due to contusion or stretching 
of the nerve and therefore recovers promptly, and a secondary lesion, 
which Is apt to be due to the nerve bemg caugnt between the fragments 
or to constriction by callus and hence requires surgical exploration 
In all cases of radial nerve Injury stretching of the paralyxcd eiten^ 
muscles should be prevented by supporting the fingers and wrist in the 
position of hypereirtenaion on a long cock up splint. This should be re- 
moved during the treatments for moblUxatlon of the vanous joints. 

Fractures of the Upper End of the Humerus. — Fractures of the 
upper end of the humerus include a variety of bony injuries such as 
fracture of the anatomic neck fracture of the surgical neck, separa- 
tion of the upper humeral epipbysb and fractures of the greater aw 
lesser tuberosltiea. In addition any of injuries may be compli- 
cated by dislocatiou of the shoulder A classification based upon 
anatomic situation is confusing however and of httJe practical value, 
as the majority of the fractures are ertensively comminuted and lo- 
volve more than one region. Fractures of the anatomic and surgical 
necks and of the greater tuberosity are frequently present m comblna 
don m the sa m e individual. From the practical standpoint It Is more 
helpful to classify these Injuries on the basis of the presence or absence 
of bony deformity as this has a direct bearing on the treatment Alw 
there seems to be some degree of relationship between the amount of 
deformity and the type of fracture displacement of the grosser sort 
being generally associated with the transverse fractures of the surgical 
n e c k , while s lig h t or no displacement is more characteristic of the 
extensively comminuted fractures The fracture-dislocations must also 
be considered in a separate group 

Fractums Assooatii) with LmuE on No Dibplaczment —The 
large majority of the fractures with Uttle or no displacement are made 
up of the comminuted fractures so commonly encountered In elderly 
individuals and especially women This type of Injury far outnumbers 
any other injury of the uppn end of the humerus, and this together 
with its unfavorable age inddence accounts for its importance. The 
onxmnt of commlnuUra jmries but there Is generally a giving way of 
a considerable part of the cancellous itnicture with Involvement of 
both the surgical a^ ^tomlc necks and fracture of the greater 
tuberosity as well. Disalignment is variable and generally slight or 
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absent, but there are eiceptlons in which the shaft is displaced 
medially or laterally with ovemdmg 
The treatment of these fractures has undergone an evolution smee 
the Great War At first with the lessons of the conflict in mind It was 
considered necessary to splint the shoulder in a position of abduction, 
and thk was accomplished either by the use of a Thomas splint or a 
so-called airplane splint Continuous traction was usually employed 
m conjunction with the splint, and was obtained by the appUca 
tion of adhesive plaster to the skim 
These methods either confined the patient to bed or necessitated 
the use of an encumbenng appliance for several weeks and often re- 
sulted in obstinate stiffness of the abonlder as a result of the long 
fixation After trial of this method for several years it began to be 
realiied that the results were no better If as good as those obtained 
formerly by other methods and that it was unnecessary to subject the 
patient to this ordeal For the last five years we have discarded these 
methods and adopted Instead the plan of treatment by early massage 
and mobilixation The arm Is fixed to the chest by a sling and circular 
bandage and no other apparatus Is used Hospatalixallon of the patient 
b advisable for a period of at least two weeks Roberts studied the 
results and these showed that complete recovery of function was ob- 
tained in almost all cases and In a much shorter time than when the 
shoulder had bees fixed in abduction. In addition, this method of 
treatment has proved far more comfortable than the old and has 
avoided the necessity of recumbent treatment in the dorsal decubitus 
which Is often unsafe In these elderly patients because of the danger 
of hypostatic congestion of the lungs 
M^sage of the light stroking type is administered when the patient 
fa first seen. The treatment is given with both the patient and the 
physician seated the patient s forearm and elbow being supported on 
a pillow placed across his knee The entire shoulder and upper arm 
are treat^ When relaxation fa obtained gentle passive motions of the 
shoulder are made in abduction and adduction flexion (forward eleva 
tion) and extension No rotary motions of the shoulder are attempted 
until the fragments have become ^ued together usually at the end of 
two weeks The treatments are best given every day for the first two 
weeks At the end of one week a considerable range of motion is possi 
ble without pam and pendulum movements of the shoulder may be 
started. These are performed with the patient standing and bending 
forward at the hips the arm hanging free from the shoulder like a 
pendulum. In this posture the shoulder may be quite easily made to 
assume a position of 70 degrees forward elevation whereas m any 
other posture it would be impossible to elevate the shoulder to this 
dcgr« without pain. Gravity acting in the long axis of the arm, exerts 
auction effect upon the region of the fracture and thus protects iL 
Active swinging movements of both shoulders are now made by the 
patient In the anteropostenor plane (flexion and extension) then in 
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the lateral plane (abduction and adduction), and finally In a orcalar 
plane (drcomduction) These exerases are repeated twice a day by 
the patient, and the number and extent of the movements are gredtuUy 
Increased hlassage and passive movements are continued d^y or oo 
alternate days 

At the end of two weeks the drcular bandage holding the arm to the 
chest may be discontinued aiul the arm supported only by a sling. 
The Mtfrat is encouraged to use the hand for such light tasks as arc 
possible with the arm at the sWe. The treatments massage and 
passive motion may be decreased to three times a w«k, but the pcodu- 
lum exercdses performed by the patient are continued twice daffy Pas 
sive movements of the shoulder in rotation may also be started At the 
end of three weeks the lensitivaiess has generally disappeared and 
only the stiffness remains The fragments are firmly cemented by soft 
callus Radiant heat treatment of the shoulder may now be 
preliminary to the massage and passive mobiUiatlon, and also free 
m ovem ents of the shoulder in abduction and adduction with the patient 
recumbent may be added 

M the end of four weeks a greater range of active nse Is pcssIWe, 
the Mm may be left out of the sling part time Anything that nmv 
^ done without pah u permUaible At this time the recumbent ats 
of the shoulder are Inaeased by the addition of forward tkn 
tton and of rertauon with the ihouldcr abducted At the end of five 
exercises with the patient standing erect may 
be begun. Wealaiesa of the deltoid, infraspinatus and supraspiMhiS 
and stiffness h abduction and rotation persist for some thnCt 
and movements may be aided by wall-climbhK with the fingers 
and by a y am amount of assistance from the tcchnidam Care h 
edw^ employed to avoid pain. At the end of six to eight weeks from 

by ti« UM o( slmpU typo 
of api^tui A Mick or WKid foot („t length may bt osed the 
’rith hU Sra by hl5 tide, ond 
back^ forth in tbt lateral plane the normal 
^ ahonlder into abdnetion. The 

patiCTt nerrt awfnga 1 ^ aim forward and backward In the micro- 

^o aide fn the lateral pi^ tSfSrfnr^ 

SSI,?? 

bn enc^raged for the yoon^ 
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ing an automobile for tbe older ones. These help to recover the last 
few degrees of motion but the normal uses of the arm with the shoul 
der abducted or elevated are extremely few hence emphasis must be 
continually laid upon the necessity of keeping up active exerdses 
until complete functional recovery is obtained Normal use of the 
shralder is generally obtamed in from eight to twelve weeks 

Feactuseb Accompanied by DispLACEirENT — Many of the frac 
tures of the upper end of the humerus are accompamed by gross dis- 
placement of ^e fragments. These are usually the transverse fractures 
of the surgical neck or fractures involving the epiphysial hne. The head 
or protunal fragment is generally rotated into tbe position of abduc 
bon whDe the distal or shaft fragment is separated from the bead and 
displaced sometimes laterally but usually medially mto the nTTTIa with 
gross overriding The brachial nerves or vessels may be Injured Some 
of the comminuted fractures are likewise accompamed by displace- 
ment but unless the shaft is actually separated from the head we 
believe that better results will be obtained from treatment by massage 
and mobilkation as outlined above ^thout any attempt at reduction 
rather than by treating them with the aim of correcting all deformity 

Reduction of the deformity should be attempted as soon as possible 
after injury by closed methods and when seen early satisfactory 
replacement can usually be obtained. TVe beheve from our own ei 
p^Qce that redaction b rarely accomplished by continuous traction 
after the manipulative method has failed and that in that it is 
preferable to proceed forthwith to open operative reduction 

Reduction is usually best maintained by constant fraction with the 
shoulder abducted. Adhesive stripis are fixed to the upper arm a 
Thomas splint Is applied and the stnps connected to a traction weight 
of five to eight pounds Tbe splint should be suspended from an over 
head frame, to facilitate ch^ge of position in bed by the patient 
Whenever possible the elbow should be fixed in right angle flexion, 
as function is recovered much more quicblj than when it has been 
fixed in extension. An alternative melh^ of sphnling Is that described 
by Blake consisting of traction and suspension, with the shoulder 
abducted to the desired degree Fixation by one or the other types of 
apparatus must usually continued for a period of about three 
weeks at the end of wluch time the arm can be brought down to tbe 
side without danger of recurrent displacement ^\Tien for any reason 
the patient must be made ambulatory at an earlier period it Is neces- 
sary to apply an airplane sphnt to maintain abduction. 

Since many of the displaced fractures occur in patients of youthful 
or early adult age there is less danger of stiffness as a result of im 
roobllliation of the shoulder than in the elderly patients with the com- 
minuted fractures and a good anatomic result should be sought as the 
bat fouadstion lor good function As long «s the shoulder and arm 
are fixed by apparatus phi^ical therapy cannot be employed. The 
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tractJon and suspension method of treatment aDows a certain amesmt 
of shoulder and dbow motion, however, which to a consideraWe degree 
effects this loss ^Vhen the apparatus is removed the patient b per 
mitted to be up, carrying the arm in a sling, and at this time massage 
and mobiliiation treatments may be started The general program cor 
responds to that described previously for fractures without dkidace- 
ment, except for the difference that it is started two to three weeks 
later, and the progression depends upon the rapidity of the functional 
response Instead of the speed of callus formation. 


F^ermut Dislocations — The occurrence of dislocation of the 
shoulder in combination vrtth fmeture of the uwjcr end of the bti- 
me^ adds a senous complication to the latter injury and unfavorably 
modifies Its prognosis Fracture-dislocations In which the fracture in- 
vmv^ ^ greater tuberosity are much more favorable than those in 
wm^ Involves the surgical neck however, and It u lin- 

fof purpe^ of treatment to dilTercntlnte between them. 
Diilocatfom xoith Fracture of the Greater Tuberosity ■^FT&clurt of 
rSf tubertmty Is a frequent accompaniment of dWocatioo of 

tne SDOulder bony prommence being retained In position by its 
“ the bead displaces from the 
gi«»oid This injury should be treated by Immediate dosed redoctloa 
Md r^lacemeut an ^ly be accomplished by cither Kochff's w 
Rttluction of ti* dlslocaUon riao brings aboat 
apposition of the fragmoJls 

Iw disregarded and tire shoulder treated by ttias- 
fJ“don is secured by sling and circular band- 
^ . j ,, ^ ^ aide The program of physical treatment 

S*‘ outlined ior fractnrS of the upper 
Srt of tta displacement. With coSperaUon on the 

disfcSr^M'rsSrjavr 

aillla Courpl'l' replacement is 

but more often the shaft separalesf^^Tl^ 

the glenoid cavity leavtogXb,Si *' 

live reduction b indicated but this ralwaiL.'y'^.t*'* 
bead which has been cut off from^i^^ “/ ^ 

served and replaced in ihe glenoid or 8hou]d^*>^^,.,4^^ 
la likely to pnne unsalisfaciory as far n« Either pc^cy 

cemed and'considerable rest^ oY Zdrfn°^^"^ 

Uon is to be expected On the baslx 

®* own experience, we are 
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mclmed to fa\-or repbcement of the bead whene\'er possible as the 
better polic> 

Irrespectn-e of whether the head Is replaced or reriKrved the after 
treatment necessitates fixation of the shoulder in a position of abduc 
bon for a considerable period and this is usually accomplished b) 
Blates method of traction and suspension follow^ Inter b\ the use 
of an airplane spbnt In the cases where reduction of the head has 
been accomplished bj the closed method, the period of splinting is 
nsoally about three weeks ^hen the head has become separated from 
the shaft and has had to be replaced b> open operation the period of 
fixation is necessaril\ longer in order to permit rc\Txsculanzation from 
the distal fragment to take pbce and union to become firm — genenill\ 
from to ei^t weeks, \Micn the head has been excised the shoulder 
should be maintained in abduction b\ the method of traction and sus 
pension for a period of about three weeks at the end of which time 
massage and mobflitatlon may be begun, 

Pbi^ical therap> can be begun onl> after tbe remo^•al of all appa 
ratus and follows In a general wa\ the program pre\iou5l> outUned 
for fractures of the upper end of tbe humerus without dlspbcement 
Smce tbe treatment is begun bter tbe response wUI be retarded and 
the program must be guided chie0\ b> the progress of the patient and 
accelerated only as rapidly as tbe gam In moi'emenl justifies Pam is 
the warning signal and indicates when tbe treatment is being pushed 
too rapid!) Avoidance of pain should be the guiding pnnuple 


Fractures of the Shoulder Girdle.— FRAcnrans op tth: Clavicle 
— Fracture of tbe clavicle b a common but gcDerallv benign injurv It 
a encovmtered with the greatest frequencv among children, the age 
penod In which following Infury function a recov ered rapidlj Except 
in the rare instances of fracture of tbe extreme outer tip of the cbvide 
the mjury does not Implicate onv Joint In addition the function of 
the davide b a simple one merely that of providing a strut to hold the 
shoulder outward and backward a function that b restored by tbe con- 
solidation of the fracture cv en wvth deformity For these reasons frac 


ture of the clavide b rarely followed any permanent disability 
The most common site of fracture b the middle third Complete 
fractures in thb region are generally accompanied by considerable 
deformity the outer fragment being displaced forward inward and 
downward with overriding Reduction fa readily accomplished by draw 
ing the shoulder upward outward and backward and retaining It m 
that position, Tbe old Sayre and \elpcau dressings proved unsatis- 
factory in retaining reduction and had tbe additional disadvantage of 
iramobilliing the shoulder Thev have now been superseded b\ a 
v^ety of apparatus each of which seems to maintain tbe fragments 
m satbfactory posidon while leaving the shoulder Joint free From our 
0^ experience we recommend the figureof 8 plaster bandage to both 
shoulders or some form of the clavicular T splint I\’hen properly 
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offsets this loss. When ’ ^^ovet, which to a considerable degree 

and moblluatlon treSm?n?'° a™ in a sUng, and at this dine massage 
tesponds to that d«cribed’TjJ!^i*l’^^, seneral program cm 

Intend of the sp^'?ttd'lS“o™Sf 

FractTOE I^lSLOCATrnwa 'T'u 

slwmlder in comfafnnK,>r. ^ .t , ^^ccurtcnce of dialocatwn of the 
motns adds a serious *''' upper end of the hn- 

raodifies its prognosU Fra^!^/? ''‘“'I’ Injuiy “d unfavorably 

volves the frreatoThJ^i^ *“ ’’“‘d' fraidure tn- 

whlch the fracture to wlvef^ta^ imch more favorable than those In 
portant for purposes n( neck however, anditbnn- 

X)ufociu,r^// ‘“^otentto betwek them, 
the greater tuberosltv Is Greater Tul/erejily —Fnaatc of 

the shoulder the bomr .?„„f‘*’’“^,®“®n'Pnnlment of dislocation of 
muscufar ntuchmenu and retained to position by fls 

glenoid This Injury should ^ displaces from the 

»nd replacement CTn uausllu fIT”**** ^ Immediate closed redncuon, 
the traction method, Raiioiiif accomplished by either Kocherh or 
reposition of the fractnrTi^^ dislocation also brtogs about 
that after fimnobOltation for t?™ apposition of the fragments 
redisplacement may be i®' ’reeh the dsn^ of 

aage and inobflizatron. FtonH^^ ^ ^ shoulder treated by mas- 

age with the arm by the aid. ^ ’hog and circular band- 

corresponds to all respects in tk.. ' .Program of physical treatment 
end of the humerus without di.ni^*^'””^ fractures of the upper 
“Piplote '^,‘h coSperaUon m the 


part of the patient complete coSperaPon on tb< 

pea^ to from eight to twdve wn-u'^ function can usually be es 
OUlocalwns wK* Fracture oT/i » 
i^OCTtioTB of the shoulder In whirl, .s'* Bumerut — Fracture 

the hurras fa fractured reprrsmt rurgical or nnatomlc neck of 
Reaction of the dislocaUcm ^ h' if "“re difficult problem 
^ pressure on the hrs^k."^?"P‘“* '’T the traction 
nstUa. Complete replacement Is obialnJi i^ operators fist In the 
but more often the shaft separateT^ "u" "'rtom number of cases 
to cnWly IraUng brad ‘‘ replaced In 

die red^ton ts tedirated but this mlirl^c this occurs opera 

brad wUch luu been cut off question of whether the 

served and replaced in the rlen„ij “V Wood sunolv .t,~.id k* nnn 



cot™ anu cinciuerauie restriction „( recovery U coo- 

tlon Is to be expected. On the huu hi abduction and rota 

““r own experience we are 
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Inclined to favor replacement of the head whenever possible os the 
better policy 

IiTe^)ective of whether the bead is replaced or removed, the after 
treatment nece^tates fixation of the shoulder in a position of abduc 
tlon for a considerable period and this la usually accomplished by 
Blake s method of traction and suspension, followed later by the use 
of an airplane splint In the cases where reduction of the bead has 
been accomplished by the dosed method the period of splinting Is 
usually about three weeks When the head has b«ome separated from 
the shaft and has had to be replaced by open operation the period of 
fixation IS necessarily longer in order to permit revascularization from 
the distal fragment to take place and union to become firm — generally 
from six to eight weeks, IVhen the head has been excised the shoulder 
should be maintained In abduction by the method of traction and sus 
pension for a period of about three weeks at the end of which time 
massage and mob31zatlon may be begun 
Physical therapy can be begun only after the removal of all appa 
ratus and foIlowB in a general way the program previously outlined 
for fractures of the upper end of the humerus without displacement. 
Since the treatment is begun later the response will be retarded and 
the program must be guided chiefly by the progress of the patient and 
accelerated only as r^dly as the gain m nxivement justifies Pom is 
the warning signal and Indicates when the treatment is being pushed 
too rapidly Avoidance of pain should be the guiding prmcjple. 

Fractures of the Shoulder Girdle — FaAcruaES or thk Clavicli: 
— Fracture of the clavicle is a common but generally benign mjury It 
IS encountered with the greatest frequency among children the age 
period m which following injury function is recovered rapidly Except 
in the rare instances of fracture of the extreme outer tip of the clavicle 
the Injury does not Implicate any jomt In addition the function of 
the clavide is a simple one merely that of providing a strut to hold the 
shoulder outward and backward a fanction that is restored by the con 
sohdation of the fracture even with deformity For these reasons frac 
hire of the clavide is rarely followed by any permanent disability 

The most common site of fracture Is the middle third Complete 
fractures in this region arc generally accompanied by considerable 
deformity the outer fragment being displaced forward inward and 
downward with overriding. Reduction Is readily accomplished by draw 
Ing the shoulder upward outward and backward and retaining It in 
that position The old Sayre and Velpeau dressings proved unsatis- 
factory in retaining reduction and had the additional disadvantage of 
Imroobniiing the shoulder They have now been superseded by a 
variety of apparatus, each of which seems to maintain the fragments 
In satisfactory position whUe leaving the shoulder joint free From our 
eipcnence we recommend the figure-of 8 plaster bandage to both 
•boulders or some form of the clavicular T splint When properly 
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applied, either of these dressings maintains reduction and yet penniP 
mdximuin freedom of the shoulders In the case of women desr^ ol 
avoiding all possibility of a visible prominence at the site of the 
ture recumtHmt treatment may be advised for a penod of two thra 
weeks with the shoulder fixed in wide abduction by Blake’s memm m 
traction and suspension Nonunion is an occasional compila^ 
fracture of the davide hut is almost always the result of Interpoattoo 
of tissue and failure to obtain reduction. - 

With either the figure-of 8 plaster bandage or the clavicular I 
splint, a sling is worn for the first three or four days to 
ann, but thereafter ia renwved and active use of the arm and ihomto 
permitted. Since the shoulder is not immobilixcd, function is 
tabled and there is no need for physical therapy Active 
strengthen the muscles controlling the shoulder, upper arm and shoni- 
dcr girdle may be prescribed with benefit in the convalescent stage 
after the sphntmg has been discontinued. 


Fkactukes or the Scapula.— F ractures involving the 
scapula are usually of the comminuted type and are assodated ^tn 
considerable damage to the muscles covering the scapula, namely, ^ 
supraspinatus infraspinatus, subscapularis tares mafor and 
the rhomboid musdes The effects of the injury are also likely to ei 
tend to the sobscapular bursa with resulting adhesions and intff 
ference with routlon of the scapula upon the chest wall Dlsplacemw 
of the fragments U limited by their muscular attachments, and the 
amount of bony deformity fa rarely sufficient to cause limitation ol 
function. Even with extreme deformity, it fa generally fmpossihle to 
correct it because of the extreme comminution The treatment g® 
erally consists of fixation of the arm to the side by sling and drculai 
body bandage 


PhylioJ therapy may be etarted at the end of one teeet In the fora 
of light iuper6dal nuuBage and paaslvn mobniiatlon Jfaasago ahooM 
be administered with the patient seated to the region of the scapti»> 
the lower neej. shoulder and upper arm This should be followed hy 
passlte mobUkatlon of the shoulder girdle and shoulder Treatment 
ntny be glren dafly during the second week, and thereafter on ilterrmte 
days At the end of three weeks nasisted movemeuls may be started 
and acUte eserdses may be prescribed at the end of four weeks. 
AppUcoilons of radiant heat may be ^sen rrith benefit preceding the 
treatment from the end of the third week. 

Recoveo of fu^OT is often slow following fracture of the 
due to the eitewK-e fibroUc change* In the scapular musdes and may 
require three to four ^nth* Exerdses should be continued through- 
out this pe^ and the u^ of apparatus fa often beneficial such as 
,rand eierdses work with the wei^t and puUey golf practice, etc. 
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rHACTUMS or thx lowib extremity 

The fuDctioM of the lower extremity are of a highly spcdalUed type 
and have to do chiefly with weight bearing and locomotion Weight 
beariog neceasltates the ability to support for long periods of time the 
constant thrust of the body weight and also of whatever addiUonal bur 
dens are carried bv the arms back or shoulders When the body is in 
locoTnodoti this w^lg^it Is shifted from one leg to the other and m 
reality sustained by one leg at a tJine The functional demands upon 
the lieletal apparatus of the legs ate therefore quite different from 
those made upon the arms the former involving heavy and sustained 
duty and above all the ability to withstand end-thrusL The legs are 
able to support this load because their structure is admirably adapted 
to lhat end The axes of the bones of the legs stand In nearly perpen 
dicular relationship to the joint surfaces The broad articular surfaces 
of the knee and ankle lie in the boruontal plane and are parallel to 
each other The thrust Is evenly distributed and is transmitted from 
one segment to the other with minimal strain upon the ligaments In 
addition the arched arrangement of the foot provides a tripod type of 
spring support which serves to cushion the weij^l Impact with each 
step 

The structural relationships are so completely barmcmlous that any 
alteration produced by a skeletal fracture is likely to be attended by 
serious consequences Angular deformity of the femur or tibia changes 
the weight dmributioa at the proximal and distal articulations so that 
one or more of the ligaments become strained resulting sooner or 
later In painful function. There is uneven bearing of the joint sur 
faces wi^ excessive wear at certain parts leading to degeneration of 
the cartilage proliferative changes at the Joint margins and finally 
resulting in the characteristic picture of a localized hypertrophic or 
traumatic arthritis Simple latci^ displacement, prervuded that the axes 
of the fragments retain their perpendicular relationship to the joint 
surfaces Is much less disabling even when accompanied bv a little 
shortening because it docs not alter the direction of the weight thrust. 
Shortening is unesthetic and can be avoided but as long as this does 
not exceed one inch It can be readily corrected by the addition of a 
small lift to the shoe which results In Uule functional impairment 
even for heavy work. 

The locomotor function requires only a moderate amount of move- 
ment of the ankle, knee and hip In ordinary walking the knee Is 
rarely flexed more than 45 degrees and the arc of ankle motion 
rarely exceeds 10 to 15 degrees A greater range of motion is neces- 
sary for running and for ascending or descending stairs Stooping 
kneeling and sitting call forth a still larger amount of motion in co- 
tain jobts but except for the purpose of athletic competitions the fufl 
^ge of possible Jobt movement U seldom utilized The ordinary in 
dividual can therefore tolerate a certab degree of llmiuticra of the 
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movemeBt, of the hip, Vb« or ankle with Uttle funcU,^ 1®, ^ 
even complete ankylosis of one of these Joints, ^ 

fixed m the position of optimum function, constitutes but a 

The practical conclusion to be drawn from these 
m dealing with fractures of the lower extremity 
etal alignment is more Important than restoration of compw 
mobfiity This does not mean to Imply that one sb^ld ^ 
restoration of movement but that early /fU- 

tlons should never be prescribed U It involves the .c ^ 

turbing the alignment. Fractures of the shafts of the 1(^ oo 
leg require a considerably longer period for consoUttation 
of the arm, and until the union is fairly firm there Is 
of displaceroenL For this reason It Is rarely safe b) 

Juries by massage and mobfUiatlon untfl consolidation 
advanced. In respect to restoring function chief 
placed upon such rooblliiation as may be obtained In co^unm , ^ 
the traction-suspension method of treatment or upon the stun 
produced by the use of wei^t-bearing appliances In 
massage and mobnitation are of chief benefit in iractur« i® 
the ankle and knee, but even here they must be employw „ 
certain safeguards and limitations. It therefore follows t^ ^ 
of physical therapy In the treatment of fraaures of the 
treaty Is very dllTercnt from tiat In the upper extremity Its u« 
frequently be delayed until the end-stage when It is of sm^ ^ 
and In the Interval substitutes must be employed While this is ^ 
in a general way we must not overlook the occasional instance 


which early phy^cal therapy can be employed with advantage 
tkm of the fracture and Immobllizatioo of the Joints can be Just 
much overdone In fractures Involving the leg as in those of the am^ 
applying physical therapy to the lower extremity attention ®“st 
paid to all the Joints the foot and ankle must not be ne^ected 
treating the knee nor should the knee be overlooked when tr^^ 
the hip Also greater emphasis Is to be placed upon active 
performed regularly by the patient than upon massage or pass 
moblUiatioa. 


Fractures of the Foot— The arches of the foot are flexible Inst^ 
of rigid structures and depend for their support upon a balanced 
tionship between the strength of the different groups of 
Normally the Inverting or suplnatlng muscles are stronger than tnc 
e\*eTting or piwtlng muscles and tesU of muscle strength show » 
ratio of 4 3 if' fasm of the former Weakening of the supinator inuscW 
rrtults in loss of snpptrt of the arch and pronation of the foot Frac 
lure* of the bone* of the fool dlsiurb Its function not only by altero 
Uon of Its skrielal iiructurc but olio by the Inevitable weakening ol 
the muscle* that results from ImmobniBilkra or of use Wben 
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wdght bearing la resumed the loot may pronate and in the absence 
of proper support bgaroentoua strain may result 

It is therefore an Important matter to guard against dlsabfUUes 
of the foot after any bony injury of the lower extremity Shoes of 
ample size and proper shape should be fitted In the be ginn i n g sup- 
port of the arch« may be necessary and may be provided by building 
op the Inner side of the heel one-quarter Inch or by fitting a padded 
leather insole or some other type oI arch support. If there is flattening 
of the anterior arch, a leather metatarsal bar three-quarters of an Inch 
wide and one-quarter inch thick may be nailed across the sole to re- 
lieve pressure upon the heads of the metatarsals or an anterior foot 
cuff of leather may be employed In addition special foot exercises 
should be prescribed to strengthen the supporting muscles the in 
verton and the toe flexors A satisfactory group of exerases is as 
follows 

1 Standing with the feet bare rise slowly on the toes of both feet 
and down a gam (lo times ) 

a Stand on small platform or a thick book with the toes project 
tng over the end Flex all of the toes downward strongly and return, 
(lo times ) 

3 Sitting cross one leg over the opposite knee and perlonn drcular 
rotating movements with the foot Pillar flex the fooi rotate the toes 
Inward (invert) dorslflex the foot rotate the toes outward (evert) and 
plantar flex. (A completely arcular movement should be made ten 
Umes with each foot ) 

4 Roll a small towel lengthways place It on the floor under the toes 
and curl the toes in plantar flexion over It trying to grip and squeeze 
It. An alternative form of this excrdsc Is to pick up a marble from the 
floor grasping it with the flexed toes lifting the leg mverting the foot 
and dropping the marble In the hand of the opposile side (l^ch eier 
dsc should be performed ten times with each foot) 


Fractures op the Phalanoes and Metatahsals — -Fracturea of a 
sm^e phalanx or of one metatarsal represent simple problems and sel 
dom result in disability Bony deformity Is often lacking but when 
present should be corrected by the dosed method and the part 
splinted with felt strips or a cardboard roll fixed with adhesive plaster 
and bandage Elevation Is necessary to counteract swelling Physical 
therapy is not indicated In the treatment 


Multiple fractures of the phalanges and metatarsals resulting from 
crushing mjuries are unfortunately fairly common and present more 
difficult problems They arc often compound and frequently necessi 
Ute the amputation of one or more toes because of drculatory impair 
and gangrene There Is often gross displacement of the bones. 
Such injuries require treatment by continuous traction obtained either 
by adhesive piaster fastened to the skin of the toes or by pins or wires 



72 


teu*»i«T I. 


Treatinojl of Fracintn 


m<ntmcnl5 ot ihc hip Ln« or doIIc »Uh lltth- (uncU^ te> 
ma^mplctr nnV>lo^l» of onr ol thcw jolnO ^ 

lijcri in the poslllon of opllmum function, cnnMilulM but a imou 

'^T^'rpraclical conclusion to bo dmwn from th«o J’rlth 

in deal np with fmetum ot the lowrr 
otal allSmcnt is m.«c Important than rrat^tlon 
nwbnn> Thli does not mean to Implj that oj« ™‘ L jrtlcola 
tc 5 torallon of mos-rment, but that cafl> oidis- 

Uons ihould nc\er be prescribed If It Involm \ht ^ 

lutWnc ihe nUgnment Froclum of the »ha(l5 of Ine lonK 
log ro^ulro a conrldcrablj looRcr period for «>n‘o)i.btlcm tto^ 
of the arm and untfi the unkm U falrl> brm there U ^W3> 
of ductocemenU For this reason it fs rarclj wfe ^ 

juries by maasaRt and mobilization until con*o]jMtlon 
advanced In respect to restoring function chief -Mj 

placed upon such mobHlzallon as may be obtained In , uitgc 

the traction-suspension method of tiralmenl or upon the sum 
produced by the use of wright-bearing applbnces. In ».j -2 

massage and mobriuallon arc of chief b^fil in frartu^ w 
the anUe and knee but even here the> must be 
ce^n safeguards and bmltatlons. It therefort follow trat w 
of physical therapy In the treatment of fractures of the 
trebly Is very dlflerent from that In the upper exlretnil> II* . 
frequently be delaj'cd until the end-stage when U U of 
and in the Interval lubstliute* must be emplojtd In 

in a general way we must not osxjrlook the occasional foslanc® 
which early phyricol therapy can be employed with adv'onl^ * 
tlon of the fracture and immoblllxation of the joints can be )usi 
much overdone in fractures Inv-olNdog the leg as In those of the arm 
applying physical therapy to the lower cctremity attention 
jiid to all the Jolnu the foot and anUe must not be neglected ''f 
treating the knee nor should the knee be rntrlooked when trea^ 
the hip Also greater emphasis Is to be placed upon acth't 
performed regularly by the patient than upon massage or 
mobiUsatioii, 


Fracturoi ot the Foot— The urchtj of Ihe foot ore flodble 
of rigid etructora nod depend for their lupport upon n bahmeed rW 
donshlp betireen the strength of the different groups of must^ 
Normally the Inverting or suplnating muscles are stronger than tne 
everting or premating tnusdea, and tests of muscle strength * 
ratio of 4 3 bJ favor of the former Weakening of the supinator miO«» 
^refolts In loss of support of the arch and pronatkm of the foot 
tures of the bones of the foot disturb its function not only by alter® 
tion of Its skeletal structure but also by the Inevitable weaiiniog 
the muscles that results from immobiUratlon or lack of use. Wh<® 
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three to alx weeks In addition, active aerdscs should be prescribed 
to mobilize the stiffened jomts and develop muscular control and 
strength These should mclude exercises for the knee and hip as well 
as for the foot and ankle Progress is likely to be slow and depends a 
great deal upon the patient s ability to cooperate Recovery of func 
tion in a period of six months is to be considered as an excellent 
result 

Fractures of the Ankle. — Fractures of the ankle present a wide 
variety of cHnlail types and occur in varying combinations of fracture 
of one or both malleoli or of the articular margins diastasis of the 
tibiofibular function and displacement of the astragalus in the out 
ward inward backward or upward directions. They may be accom 
panied by no bony deformity or by \ery gross deformity It is not 
within the scope of this article to discuss the classification of these 
injuries or to ctmsider their surgical treatment in detml, but It is hn 
portant to point out that on exact diagnosis not only in respect to the 
structures inwlved but also as to the mechanism by which the injury 
was produced is the necessary cornerstone on which to build a sound 
plan of treatment We wfll limit our remarks to a consideration of how 
the treatment of ankle fractures may be aided bv physical therapy 
To facilitate this purpose we win divide these injurlo on the basis of 
the presence or absence of bone deformity 

Fractuies ot the Aj^icle Without BispLACEMrNT — Many of 
the fractures of the ankle are accompanied by slight or no bony dis- 
placement Such injuries are usually complete fractures but the frac 
toring force has stopped short of that necessary to rupture the liga 
ments and the astragalus has remained in the ankle mortise The most 
common injury in this group is the oblique fracture of the external 
malleolus resulting from external rotation of the foot 

Many of these fractures have been overlreated and In certain In 
stances have been kept continuously immobilized for periods of many 
weeks There is no necessity for prolonged fixation and this only 
leads to lengthening of the disability penod. On the other band it 
is not advisable to permit active use or direct weight beanng except 
In the very imnor sprain fractures where small flakes of bone have 
been tom off by the ligaments. In such cases the ankle can be pro- 
tected by an adhesive strapping and use permitted 

For the most part however weight bearing would result m strain 
at the seat of fracture and wotxld be productive of Irritation and pain 
In some cases it might lead to actual dbplarement The fracture should 
be protected b> the application of a plaster casing bolding the foot In 
a neutral position and this should be spht immediately to permit 
mobilkmg treatment A steel stimip (Bffhler) can frequently be in- 
corporated in the posterior half of the plaster and walking may be 
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complete corrcciloe^?^-/^ ^'^iportaoee of as early tirf 

the period neceasarv posjfWc and of ImmobHliatioo foe 

.rreWm^,‘^L^,^ '’>»> ’^""P usuaHj a matter of right 
plaster casing and because oMif i “'/'“'"ed bj the appUcatloo of a 
therapy beforo coiSiiUon^ifVl.'“‘'f'^'^'’‘'"^‘’' beginning ph>^ 
particular Importance to nMi-,.°' ^^'‘•eture has occurred It Is of 
in order to stimulate the drculai^^^ weight-bearing patis or stlrrniB 
bone atrophy tlTien the rrmu,~ i '“"e manner and to countctact 
aioscaphoid artlcuIaUons trip, il—”’ 'he subastragalar or asltag- 
these Joints an operation to ' <fnniagc to the luoetion of 

may be indicated in order to 'ho other of the Joints 

of fracture or dislocation o! ih^.i , “ of pofn In the case 

tion of astragaleclomy mav he ‘’^0" compound the opera 

After the removal of tli 

large easy shoe at first with ro. -ro ,®ht bearing is permitted la a 
turcs of the 05 calcis it nav he .wS “[.“^'chea In the case of troc 
brace fixed to the shoe, for the “Pp'y “o outside Jointed 

the foot for a short period. If limiting lateral moblUly ol 

the foot. It should be prevented bJth “ '""Icocj toward pronation of 
one-quarter inch on the inner sfcto “ Thomas heel elevated 

obsUnate swelling ot the foot ni rw s beginning there Is apt to be 
quent devaUon ol the leg contnirt iSfi.l'™"'’ he counteracted by ire- 
tic use of a woven elasUc bandane t ^ ^ '''Ice dally and 

massage at two-day Interval, hTofhJL'i??^' bf radiant heat and 
and overcoming awelllng but should^ v” "»'“ring the droulation 
“'be continued for more than 
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patient ten to fifteen times twice dafly and during the intci^-als the 
plaster window should be replaced and fixed with strap? 

The second alternative is to adopt the method of Bdhier and appl> 
an nnpadded plaster casing fitted with a steel stirrup for wei^t bear 
mg This may be done either immediately after the reduction or onl> 
after the use of a padded casing for the ^t week or two for the sake 
of safety Walking in this plaster Improves the circulation and con 
tributes a good d^ to the early restoration of function. In some in- 
stances both of these procedures may be combined 

Generally the cohsohdatkin of the fracture is suffidently advanced 
by the end of four weeks to permit the dally removal of the splints 
and treatment of the entire part by massage and mobfliiatioo The 
treatment should be given on an avTrage of three times a week and 
should include both passive and assisted movements Active eierdses 
ma y be prescribed at the end of six weeks preceded by contrast baths 
and the splmts may be discontinued. Unprotected wa^t bearing 
should not be permitted before the end of eight weeks thereafter 
activ'e use and exercises are aD that are needed to restore function 


Fractures of the Bones of the Leg — F eactxtrb or the Fibula 
Alons. — Fracture of the shaft of the fibula represents a mmor t>'pe 
of injury and we have never seen it give nsc to any permanent dis- 
ability It only requires protective splinting for a week at most — the 
period during whlii unrestneted activity of the leg would be produc 
trve of pHTTi The displacement is onimportanl and does not necessitate 
any attempt at reduction It was In the treatment of this fracture that 
Lucas-Cb^pJonniire made his trials of massage and raobflixation with 
such brilliant results and it is likely that the best results even now 
will be obtained by following his m^ods JIassage and mobiluatlon 
may be administered from the bc^nnlng and after one week all splint 
ing should be discontinued. Weight bearing may be permitted at the 
end of two to three weeks 


Feactubi of the Tibia Alone. — Fracture of the shaft of the tibia 
without accomp»anying fracture of the fibula Is a much less severe in- 
jury than fracture of both bones of the leg The intact fibula limits 
the amount of displacement, and after reduction is accomplished be 
coroes a sustaining factor in belpmg to maintain reduction. But the 
very reason that makes It helpful in these two instances renders it 
an obstacle that must be overcome in securing reduction of a displaced 
fracture since it prevents the effective use of traction in restoring 
alignment ^\Tien reduction Is Indicated it can usually be accompUabed 
by the dosed manipulative method but occasionally direct skeletal 
traction to the tibia or open reduction may be required The aliiro 
mcnl is i^y mamtained by the appUcatlon of a plaster cashTS 
tending from the toes to the upper thigh. casing ex 
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the end of two week^ and should be peflormctl at nomc I 
preceded by contract IwlWnR GcnrralK there b no need ol a y ^ 
inc protection alter the end of three to lour weeV^ bat a . 
protected TiTiKht brarinR »hou!d not be permltlnl until the end 
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FRACTURES OF TltE AnkLE WITH Dl^rtACTAirST — la '^!^!!!Lni u 
turca of the ankle with dbpbcemcnl the prctlomlnant 
careful reduction of the fracture with complete correction a], 
formlty It may be po^UKeK rtated that wllboul complete reo 
the function of the ankle will ne\Tf be Mtbfactor> Reilurt^ *r«nv 
sought aa early as possible after Injurj , and can u^uall) 
tdlshed by traction and manipulation with the 
Rrfuction is best maintained b> the apptlcalion of 
splints or casings Tbe foot should be fixed generally bt I™ 
position (In the caw of fractures by ndiluctlon or tfblal ^ 

position of eversion) and with the ankle In extreme 
latter Is of extreme functional Importance for dorsldexlon Is 
ered with great difliculty partloibrlj In the posterior marp^ 
fractures and unless the ankle Is brought up Into the position of 
angle flexion or prelerobly above there will always be a slight 
maoent equinus and ihb restriction of motlen Is Hhel) 
accompanied by some pain and disability on use 

The reduction of a previously displaced fracture of the ankle rrw 
readily be lost If the position of the fool Is changed Iberelore n 
highly dangerous to lift the ankle from the splints to penult ww 
treatment by physical therapy Under these circumstances 
resort to dtber one or another of two substitute procedures II^^ 
attempt Is to be made to counteract the effects of con Jnuous lmn>wb\ 
aatJom The first is to cut out the anterior half of tbe plaster m-er 
dorsum of tbe foot and ankle but leaving the posterior shell Intact o 
bold tbe foot in the corrected poslUoo This provides the oppodumV 
for active movement of the foot In the directions of dorsifle»w^ ^ 
inversion movements that do not endanger the reductlom Tbe possible 
range of motion Is small but even n little movement Is sufficient ^ 
activate tbe circulation overcome swelling restore Joint flexIbOity 
teep up muscle tone. The movementa should be performed by d* 
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deformity and permit actl\*e weight bearing. Phyrical therapy coo 
slsting of radiant heat deep stroUng massage and mobilization of 
both the passive and assisted types will prove beneficial at this time 
They should rarel> be continued for more than six weeks after this 
time progress is to be obtained diiefly by use and acti\ e exercises 
Injuries in the Region of the Knee. — The quadriceps extensor 
muscle plays an imjxrrtant part in maintaining function of the knee 
joint throng the attachment of its crureus portion to the supenor 
prolongation of the joint capsule The muscle has the duty of mam 
taining tension on t^ capsule and of pre\Tntlng the development of 
rclaxahon folds which rmght interfere mechanically with joint move- 
ment. From the physiologic point of view a healthy quadriceps muscle 
is a necessity for normal tnec Joint function. Following any injury 
to the knee joint espedaJly when immobDuation is employ^ there 
occurs a rapid and marked wasting of the quadriceps musde. Even 
though healing of the Injured structure is obtained impairment of 
knee joint hmetion will persist until the normal power of the quadn 
ceps IS regained Treatment to develop the qnadneeps is of the 
greatest Importance after any injury of the knee joint and should 
be continued as long as atrophy of the thigh can be demonstrated by 
measurement. It should begin at the eaxheat possible moment with 
quadriceps setting exercises performed too to 300 times a day As 
soon as movement can be permitted these should be supplemented by 
as^ed and active mott^ of flexion and exten^n In the con 
valcscent stage exerdses against redstance should be prescribed In 
dudmg extension of the knee against gravity push up exercises with 
the kiii» from the squatting position, extension against the resistance 
of the weight and pulley and finally active work with the rowing 
machine 

Another feature to be guarded against in the treatment of injuries 
in or about the knee joint is stretching of the capsule from the dis 
tendon of effusions whether serous or sangumeous Such stretching 
causes capsular relaxation and may be a factor In delaying recovery 
after healing of the Injury has bw obtained. It is more likely to 
occur m cases of chronic effusion For this reason it is Important to 
relieve and prevent distention by aspiration, repeated if necessary 
whenever Jomt effusion is a feature of injury Absorption of fluid 
from the knee joint is also hastened by massage and mobilization 
(Bauer *•) In the treatment of knee-joint mjunes one should apply 
when possible the prinaples of relief of effusion by aspiration and 
early mobilization as the best means of conserving function 


Feactums or THE TmiAL Tuberosities —Fractures of the uoper 
end of the tibia extending into the knee joint have become vviv 
common owing to the prevalent height of automobile bumners Thev 
most frequenUy Implicate the Utcral tuberositv and mav^ acrom 
panied by fractures of the upper end of the fibula or of O^^shaft of 
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The indications for phj-slcnl (bertpy fn fractures of the tIM a ito 
arc \Tirinblc ami depend altogether upon the amount of ^fdaccowt 
and Ihe seenritj of the reduction In fractures without dlspacettot, 
nmssage and moblllutlon mnj he administered from the bepM^ 
in the cilhcn> it usuall) has to he postponed until ihe era oj 
four weeks when the convjlldallorj Is ttmerallj far 
to permit handllni; the limb in safely In the Interim the irdrawr 
inf* plaster fitted with a steel walking stirrup maj frccioentl) oe c®’ 
ployed _tn 

Radiant heat massage pxsslsx and aclKc mobiliatlon mu ^ 
qulred for a period o( about four trteks after the removal ot w 
plaster, to stimulate the circulation nnd nclli'atc the ^ 

Joints Acth-c weight bearing without protection ma) usually oe^ 
mlttcd at the end of eight week* following which there Is 
for other phj'Elcal tbcrapj than octKc caerdses to restore itrengtn* 


FKACTURts or Bont Doves or the Lrxs —The treatment 
ture* of both bones of the leg oflcm represents a dlfhcult pmWe^ 
Frcouenlly compound often comminuted and grossl> dUpIf”" JJJJ 
exhiblUng a marked tendency to de)a>ed unlw or nonunltm, 
emphasis In the treatment of these fractures must be phert W 
prevention of Infection safeguarding the sofl parts from 
damage restoration of normal alignment and obtaining 
Physical therapy must be relegated to a minor r6Ic until the *r 
paratus can be removed wlih safely Certain of these frartwta w 
be treated successfully by the method of dosed reduction and 
fixation but the number fa small In the comminuted and obhqw 
fractures alignment can be rcitored and maintained only h> ^ 
use of direct skeletal traclkm with a pin or wire through the ^ 
or lowered of the UHa, the extremity being suspended fn a Thon^ 
splint The transverse and spiral fractures arc often best treated of 
open reduction with fixation of the fnurments by saews pl^» ^ 
bands 


With ^uct^ BO difficult to obtain and maintenance of alignment 
so precarioas It fa Inadvisable to attempt early roasiace and rooW» 
ratloa For functional tUmaUtlon of the exlrrmlty relbnce must be 
placed upon the use of tracUon and suspension instead of complfte 
fiMUon opportunity thU iBortlj lor limited mobffia*® 

of tie articulatloM One mutt hIk, be quiet to employ mlgM-lW 
tag appUence. sneh u cellpet brace, and walking kartell Coo- 
r^ a pertod of from eight lo^ifeS meet. ^ 
even longw and It is ^ when the union Is loUd that majaage 
•J?’' when union I. not aSly 
carefully blted with a 

odf supporting the rr^on of fracture rimuld be applied 0K f» 
best m^ '•"MlnUon and of proSng union »i«l 

juch a brace wffl protect evea a mobile fracture rofficle^ to prevtnl 
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stroking massage and relaxed motion Following reduction the 
splinted extremity should be suspended in slings from an o%-erhead 
frame to secure the advantages of elevatiom If necessary the plaster 
cast can be split the anterior half removed and the leg expctfed to 
continuous radiant heat 

Although In the treatment of fractures with displacement physical 
therapy may be started at the end of three to four weeks splmtmg 
should be continued until six to o^t weeks after injury to guard 
against recurrence of the deformity In the mterval treatment by 
radiant beat massage relaxed and assisted motion should be con 
tinned systematically the hands of the techmoan bemg used to sup- 
port the leg during the movements m a manner to prevent any strain 
at the seat of injury After fixation of the extremity is no longer 
necessary the patient should be allowed to begin to get about with 
the aid of the caliper brace At this time chief emphasis should 
be placed upon active and resisted cxennsea but massage and pas- 
sive ranement should be continued as long as swelling of the Imee 
persists and knee function remains impaired — usually not longer 
than four months from the tune of lnjnr> 

In the case of fractures that are treated in suspension and trac 
tlon with early movement, massage of the knee and thigh may be 
administered from the start end should usually be continued on a1 
temate days until Che apparatus is remo\'ed. MobnuatJon should 
be done by the patient, but the surgeon should supervise this closely 
to be sure that the exerdses are b^g performed regularly and that 
the range of knee motion is improving As a rule no difficulty Is 
experienced the patient quickly ^nlng confidence and makmg rapid 
progress The leg Is left suspended In the splint for a period of four 
to eight weeks depending upon the type of fracture and the degree 
of commlmrtiou After the removal of the apparatus the treatment 
Is the same as that described abo\'e for fractures with displacement. 


Fractums of the Fehoual Condtoes — ^Fractures of the con 
dyles of the femur may be divided into two groups The first group 
Is made op of fractures of small fragments of bone evulsed from the 
medial surface of the internal condyle or the lateral surface of the 
external condyle by the pull of one of the lateral Ugaments of the 
knee joint. The second group is composed of the severe Intercondylar 
fractures associated with transverse fracture of the shaft of the 
femur In the lower third 


The first group represents fairly Insignificant injuries and with 
proper treatment almost ne^'e^ results m any dlsabilit> The fracture 
U in rraUty n variant of nipture of one of the lateral Ugamentj and 
the trratmimt should be modeled along the same Une. A plaster casimi 
eaendlng trom the ankle to the groin shonld be appbed with the 
taee m a lotion of about 30 degrees flodon In order to secure 
relamtion of the ligament The displacement Is generally slight and 
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the tibia the latter feature compHoitfo;; the fmtmenl comHrrabJf 
The bon) dl placement usually takei (be form of o dfprtsil® of 
the latcml tubcrcwll), nith broadmfn}; of the upper end of the llbfa 
and the production of knock knee ilfformlij Tl>e amount of tfii- 
placement Is aTiriible MTicti the deformlt) la marked, It frhooH be 
ejected bj closed manipulation or occasional!) b) operalfoo aod 
the reduced position mafnialned b) the application of a piaster 
casing \\Ticn the amount of deformit) Is flight or when owing to 
comminution it Is of a t>'pe Impossllde to correct protcctloc wd 
early motion constitute the chief Indication* Thr'c ma) be met bj" 
suspCTslon of the leg In a Thornas splint fitted srlih a hinged Itnee 
attachment adlu^vc traction of the InirgnI t)!^ being attached to 
the JoTvCT leg A cord ma> be run from the end of the rnosaMe kt* 
piece os er pulley fijod to the overhead frame until the end b sdllila 
convenient reach of the patient 5 hand Ih pulling on this cord the 
extend or flex hfs knee and thus the of^xnlunll) Is 

^ t >>'»tcmat!c mobnieallon of the passive and 

assisted type 

I. I iS!'' rwuIlInR from IhU tjpf of frarture 

Hcamnil of the Lnn Joint coopln) 
J 01 the outer rido of tbo Imet, 

»» dn>rr«lon of Iho InttroJ to 

nrerat thT« “L'' rMunwd. To 

»'»oW !» plncod In Ibt nri, iW 
“ POMWe of the dtformilj trilh cln'otte 
P '*>' >=>" co^^nl«c^l rlngo, or« 

rbro.f’in'’ ad^a“ oroVtj? 

joat of fracture a the lor probnjjed protection of ^ 

for a lone time nfitn- tuberositj remains wH 

caUper brace sbouIdSe 

and should be w>ni recTtl.ri Pntlent b allowed to be op 

It should be «iuipp<ri®l^'^. ■“ months “htrln^ 

the knee when slt^ *“>« Joint to permit fluton ol 

toM^f'^^SdS’ treatnvmt of ft^ 
quiring reduction fiiatiou of thi^ v with defomdty 

three to four ^ ^nt must be enforced for » 

be Bpbt and the eitremlSuftM^,^*™^ bme the cast sbouW 

knee, thigh and leg and centl^ r«iT*u day for massage of the 
tlon is unwise and aUnost Prolonged ^ 

of motlom These fractures ° cotwlderable limitation 

drcolatory disturbance with by sc^ 

formation Such cases should be “od extensive bw 

^ tfoited prior to reduction by 
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considered If manipulation is performed it should be done gently 
without any attempt to restore more than a partial range of mo- 
tion otherwise it will be followed by an eicessive infl a mm atory 
reaction m the tissues alxmt the jomt that will prevent progress 
Several partial manipulations at intervals of one month are better 
in restoring motion than one complete manipulation Care should be 
taken to protect the seat of fracture by firm support under the 
femoral condyles Treatment by physical therapy should be resumed 
begmnnig one to two days after the manipulation As quickly as the 
patient s condition warrants exerdses on the rowing machine should 
be prescribed At the end of 14 weeks chief reliance should be 
plaad upon active exerdses and thereafter time and active use are 
the chief remedies 


Fractuileb 0? THE Pateixa. — The treatment of fractures of the 
patella vanes depending upon the type of fracture and the amount 
of separation of the fragments 

Fractures Without Displacement — ^Tbe patella may be fractured 
without separation or with only slight displacement of the fragments 
The number of such injuries is sr^ but nevertheless it represents 
a definite type. The fracture may consist of a transverse or vertical 
crack or It may be considerably comminuted The lateral expansions 
of the quadriceps are untom and serve as ligaments to hold the 
fragments together Such fractures are usually b«t treated by the ap- 
plication of a plaster casing extending from tbe ankle to the groin or 
by a posterior splint with the knee In the position of full extension 
I^en a casing Is used it should bo immediately split and the halves 
retained in position by straps With such protection weight bear 
mg may be permitted from the beginning Treatment by physical 
therapy should be started as soon as possible after injury the 
flints being removed every day or on alternate days for this pur 
pose It should consist in the application of radiant heat, superficial 
massage and relaxed motion Active exerdses may be started at the 
end oi two weeks and unprotected wel^t bearing at the end of four 
weeks 


Fractures with Separation — Tbe roost common type of injury of 
tbe patella Is the transverse fracture located at the junction of the 
lower and middle thirds and accompanied by considerable separation 
of tbe fragments. There may be a greater or lesser degree of com- 
minution, and tbe lateral expansions of the quadriceps are severely 
lacerated The best method of treatment of these fractures is by 
open operative repair of the tom ligaments with approximation and 
suture of tbe fragments Vnthwt operative treatment bony union 
cannot be obtained both by reason of the separation of the fragments 
Md also because of the interposition of frayed out tendon fibers 
tic fractured .urfeecs. Preferably Donabsorbable juture ma 
terlal such as tajda lata or mre. shtaild be tued to fix tbe fragments 
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reduction i« not required Weight bearing In the plaster cast msj 
be permitted from the beginning, and no other plgrsical th«^ n 
needed until the splint Is renwved usually at the end oi » 
weehs At this time the use of radiant heat, massage, and 
resisted exerases should be begun and active use encouragea As a 
rule there is no interruption to the rapid recovery of 

The intercondylar T fractures of the femur are a very cnBew 
d«M of infuries and include some of the most severe 
that may be encountered TTiey usually result from a i^ 
flexed knee. The lower end of the shaft of the femur is 
the end of the proximal fragment is driven into the distal o« sp^ 
ting the condyles and not infrequently is piuhed fonrard into 
suprapatellar jxrach and out through the quadriceps expanswOj^^ 
the production of a compound woimd Involving the knee Jdnt 
is extensive soft part damage and hemorrhage, the padent 
severe shock The moat skillful surgical treatment is required tt 
life and limb are to bo saved Under such drcumstancas 
therapy can have no part in the treatment until long aft« 
the fate of the extremity has been decided and one may ^ 
tWnk of restoring functfonu As a matter of fact knee 
some degree is Inevitable and will have to be accepted as the 
consequence of tl^ extensive soft part damage and war 
matJon The only question will be concerning the amount of 
that can be saved . 

IntercoBdylar fracture of the femur are usueUy best Uw«^ 
skelrtfll ttaetkin by roeena of e wfre or pfn passed through tl* “PPf 
end of the tibia it the level of the tubercle the limb being s”" 
pended to s Tbomas splint, with the knee partially fleJed Coo'^!^ 
heavy traction to the aais of the thigh usually brings about pr<W 
reabgnment of the fragmeau with satisfactory restoration of tne 
contour of the condyles Treatment In traction and suspension 
be continued lor a period of at least sis weeks. Duitog the p^» 
of treatment to apparatus It Is Imposslblo to do much toward ^ 
itottog knee lunctJon although motion of the ankle and Up maV 
he mUn^nrf A caliper brace fiued with a lock Joint at the 1^ 
•bould be adjusted at the end of eight weeks and weight bearing 
permitted 

Treatment^ physical toerapy can only be started when ah 

“* •h' “d nf »U to eight w«^ 
It n^led a, Inlenalvely .s possible during the first ^ 

“P past ntgW It should include tl^ 
heat light manage to the calf and thigh, with apenW 

treatment of the icarrcd ranges, followed by pas^e, asriated and 
actHe motiona oftte kn« Careful recordaXxdd be kept abm^ 
the Increase of mrtlom « at the end of three months^ mnrked 
pjln the adst^.ly overcoming some of the adhestoo* 

by forcible paastvT Heslon »|ih jj, pau„t anealhetlsed, abouH be 
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considered If manipnlation is performed it should be done gently 
without any attempt to restore more than a partial range of mo- 
tion otherwise It will be followed by an excessi\e inflammatory 
reaction m the tissues atxDUt the jomt that will pre%cnt progress 
Several partial manipulations at interi'als of one month are better 
m restonng motion than one complete manipulation. Care should be 
taken to protect the seat of fracture by firm support under the 
femoral condyles Treatment by physical tberapj should be resumed 
begmmng one to two da>’a after the manipulation As qulcklj as the 
patient s condition warrants exercises on the rowing machine should 
be prescribed At the end of 14 weeks chief reliance should be 
plaad upon acti\*e exercises and thereafter time and actiie use arc 
the chief remedies 


Fractdhes op the Patella. — ^Tbe treatment of fractures of the 
patella \'anes depending upon the t>T)e of fracture and the amount 
of separation of the fragments 

Fractures Wtlkout Displacement — ^The patella may be fractured 
without separation or with only slight cGsplacemcnt of the fragments 
The numbCT of such mjuries is small but ne\*erthelea5 it represents 
a definite t>’pe The fracture ma> consist of a lran5\erse or \*ertlcal 
crack or It may be considerabl> comminuted The lateral expansfons 
of the quadriceps are untom and serve as ligaments to hold the 
fragments together Such fractures are usual]) b^t treated by the ap- 
plication of a plaster casing extending from the ankle to the groin or 
by a postenor splint with the knee In the position of full extension, 
■^Mien a casing Is used it should be immediately split and the halves 
retained in positwn by straps ^Ith such protection weight bear 
mg may be F>ermitted from the beginning Treatment b> physical 
therapy should be started as soon as possible after injury the 
splints being removed e\'er) day or on altcmalc days for this pur 
pose. It should consist in the application of radiant heat superficial 
massage and relaxed motion A^ve exercises may be started at the 
end of two weeks and unprotected wei^t bearing at the end of four 
weeks 


Fractures witk Separation — The most common type of injury of 
the patella is the trairnTrse fracture located at the junction of the 
lower and middle thirds and accompanied by considerable separation 
of the fragroenU There may be a greater or lesser degree of com 
minution, and the lateral expansions of the quadriceps are severely 
lacerated The best method of Ueatment of these fractures is by 
open operative repair of the tom Ugaroents with approxunation and 
suture of the fragments Without operadi-e treatment bom union 
cannot be obtained both by reason of the separation of the fr^enis 
also betause of the mterposIUon of frayed out tendo^bers 
““ Preftrably nonabsorbable sntnre ma 
terlal such as fasda lata or snre should be used to fia the fragnirab, 
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in order to obviate the necessity of postoperative splinting With these 
materials the fragments can be fixed so securely that active raobfS- 
zatlon can be permitted immediately after operation with considenbic 
shortening of the disability period. When absorbable suture maten^ 
are used the mobtUzmg exerdses cannot be pushed as rapidly idq 
the recovery of motion is slower 

Physical therapy is of great aid in the postoperative treatroesit ol 
fractures of the patella. When osteosynthesis has been performed mth 
fascia lata or the knee should be sup^ported by soft dressiop 
only During the first week no particular effort need be made towafd 
mc^ilixing the knee as the patient wlU do this naturally as the acate 
operative reaction subsides and the soreness wears away As 
the indsion has healed, usually at the end of seven days 
massage can be administered followed by passive lateral mobiUat*® 
of the patella and relaxed movement of knee. Active quadriceps 
setting exercises should also be prescribed The application of radiaoi 
heat can be added at the end of two weeks and daily active C3^ 
dies of flexion and extension, of the knee should be performed Arih^ 
weight beating can be permitted at the end of four weeks and th®®" 
after recovery of strength and motion is chiefly dependent upo® 
active exerdses and use. 


Fractitres of the Shaft of the Femur —Fracture of the shift of 
^ femur are ratremely severe injuries and in adults are ftequenlg 
followed by lome permanent Impairment of function in spit® of w 
vny best treatment. In children below the age of fifteen years the 
results are much more favorable There la usually extensive Injury 
^ soft parts even though the fracture escapes being made conipoaod 
The rep^Uve ptoceis leads to adhesion of the quadriceps extensor 
muscle ^ the callus so that the muscle becomei fixed and cannd 
cit^ with consequent ratrlcUon of the ranee of knee fledoa- Vsh 
U the rommon cause of the stiffness of the knee that Is so freqnently 
seen after fracture of the fetnora) shaft. 

o' fragments mth <nari»i 
merrlding Jjortenlng action of the ^ful thigh tnu- 

des To over^ tlw displacement it is necessarTto treat the free 
tore by “OJJ””” heavy traction and tlST^tmlly obtained by 
means of skeletal ton^aKiUcd Just above the femoral condyles or 
by a pin or wire pasted through the lower ^ lemur The 

leg Is usually sanded in a ^ iTknee partlaBy 

fles^ on a hln^ tn« a^iance fixed 

This method Is applicable only In Uie*traSl.^°'*^'^»,n^'f rfiires 
not In the comminuted fcaaurei Foiiowin.f”' ^Ilque frect 

splinted In a Thomas spurn 

splca casing ConmUdsUon „f tL*"^„^ErEEe^*^;E^ 
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Is rardy finn before the end of seven to eight weeks and may require 
considerably longer Until union is sohd the leg must be kept splinted 
When weight beinng Is begun protection must be provided In the 
form of a cahper brace. Active use of the leg is deslndjle at as early 
a moment as possible for Its stimulating effects upon the formation 
of callus the circulation and muscles. The use of a calJpwr brace 
should be prescribed as a therapeutic procedure, usually at the end 
of eight to ten weeks 

Pbj^cal therapy has to play a secondary r 61 e during the active 
phase of treatment of a fractured femur The necessity of securing 
anatomic reduction is predominant and without this only imperfect 
function can be expected The difficulties of securing reduction and 
the dangers of losing position are so great that It would not be jus- 
tifiable to tamper with the apparatus for the sake of attempting early 
mobllixation of the jdnts On the other hand vrith treatment by 
traction and suspension movement of the ankle and hip Is permitted 
from the beginning and when traction Is obtained by means of tongs 
or pms fixed directly to the lower end of the femur, it is possible 
to b^m passive rooblUxation of the knee at the end of three to four 
weeks without danger of disturbing the alignment of the fracture In 
addition the use of skeletal traction has the adv'antage of leaving 
exposed for treatment by gentle massage a large part of the surface 
of the limb 

For these various reasons the use of physical therapy m fractures 
of the femuT depends chiefly upon the Interest and aUeniion of t^ 
surgeon In charge When the fracture Is treated by skeletal traction 
with the leg suspended In a Thomas splint the administration of 
light superficial massage to the thigh and lower leg should be started 
at the end of two weeks. Regular active exercises of the ankle and 
foot may be started from the bcghmlng After three to four weeks 
passive mobHixatlon of the knee may be performed systematically 
each day within the limits permitted by the apparatus I\Tien the 
fracture has been treated by osteosynthesis by means of a bone plate 
and screws preference should be given to the use of traction and 


suspension In the after treatment instead of a plaster spica. From 
the standpoint of promoting the recovery of faction the former 
method has great advanta^ and permits full benefit to be obtained 
irom the firm operative fixabon o! the fracture. Massage of the 
thigh and lower leg and exercise of the ankle and knee may be ad 
ministered from the end of two weeks MobDuatlon of the hip U 
obtained from the beginning by the changes In the position of the 
patient s body In bed Fixation of the leg In a plaster spica, on the 
other hand for the full period of eight weeks that is usually neces- 
sary is completely destrucUve of function and following the removal 
of the plaster a long and often painful course of mobUmrur and 
stimulating treatment will be necessary to restore function * 
FoUowing tbe removj] of the rctmtivt apparaluj usiaDy at the 
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end of about dght weeks, massage of tbe deep stroking type 
be employed together with passive and assisted nwv^nent Amw 
exerases of flexion and extension of the knee should be 
and performed regularly at home by the patient A 
fitted with a lock joint at the knee, to permit flexion of ^ 
when sitting should be adjusted With tbe protection of the br^ 
weight bea^g on the leg may usually be allowed at ^ ° 

to twelve weeks This must usually be worn for a period oi two 
three months. During this time the patient should continue to 
with the active exercSes In order to increase the range of kneeflm^ 
to moblUie the muscles and increase their strength These 
should include lying on the face and flexing and extendi^ tw 
sitting on the edge of a table and swinging the knee into 
tension against the pull of gravity and dropping it agalU/ a°d 
of standing holding on to the back of a chair with the hands sqaat^^ 
down on the beds and straightening up again. After the 
tinuance of the caliper brace the exerd^ of tbe knee n^ ” ^ 
sisted with advantage by the use of apparatus such as the 
and pulley attached to the foot, the rowing machine or std^tfiy 
bicyde. The range of knee modon incrtaaes slowly with 
over a long period and rarely reaches a complete standstiH before 
end of two years In the average however with adequate 
fuDCtiooai treatment, one may expect to obtain a range of knee moW® 
of 90 degrees by the end of six months 


Fractorea of the Region of the Hip — iNTEHraoCHAHTTEaic FiAC 
TUMS or THE Fnrua.~Fractures of the femur between the trocl^ 
ters or along the intertrochanteric Hni» are encountered most 
quently in elderly people and more commonly in women than hi 
Tbe age factor complicates the treatment and makes it more (bme^ 
to secure complete restoration of function. The fracture itself is 01 
a fairly benign character and because of Its situation in cancdlc^ 
bone where the blood supply U abundant, presents no problem tn 
respect to Staining bony union Bony deformity may be sli^ 
wdl Dwke^ It takes the form of a bending of the neck at its June 
Uon with the ^ft, ascent of the greater trochanter and tbe 
ducUon of distinct vara. There ia shortening of approiiin*«^, 
one nch or more and some degree ot permanent outward rotation of 
the leg as weO 

wrwcttd and this can be reneffly acenm 
^ n' tmettnn the leg bdn« »>? 

Traction may be obt^ed by tte 
nppIImUon ol adheslra plai er to the sUn of the lower leg and thl8>b 
In tbe «tS ^tlon for a 
rirrif' looTcnough b 

eldcrl, per^ to Mt^on rtlBnen ot the knee that Is dlfBctdt to 
os-ercome Such sUffnras can be prevented by the use ot iktlet*> 
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instead of adliesive traction The danger to the patient from the in 
sertion of Kirschner’s wire in the lower end of the femur is almost 
neghgible and the advantage of skeletal traction in permitting regular 
mobilization of the knee joint is so great as to more than counter 
balance the nsL A hinged knee appliance should be attached to the 
Thomas splint to support the lower leg and a cord should be rigged 
leading over pulleys to the end of the movable leg piece in such a way 
that the patient can extend or flex the knee by working the cord. 
Motion of the hip 15 obtained with the shifting of the position of the 
patients body in bed, and the alignment of the fracture is not dis 
turbed bemg maintained by the constant traction force In addition, 
the foot should be supported by a foot rest, or suspended from an 
overhead pulley by means of an adhesive stnp to the plantar surface 
and a small weight. Thus nearly Ideal conditions are produced for 
mamtaimng jomt function during the period of treatment. 

The chief obstacle to carrying out the ideal method of treatment 
of these fractures however is the feeble condition of many of the 
patients This makes it unsafe to employ a method that necessitates 
kcepmg the patient constantly m the dorsal recumbent position be- 
cause of the danger of hypostatic pneumonia, bed sores and other 
difficulties. When these complicatloas appear imminent, It is fre- 
quently the better policy to apply a plaster-of-pans spica casing fixing 
the hip in a position of wide abducOon and TT^^nf*^n^ng traction by 
means of adhesive strips appUed to the leg with the free ends fixed 
solidly In the plaster at the level of the anUe This method of splmting 
permits the patient to be turned face down as frequently as necessary 
to counterbalance any tendency toward h>po3tatic congestion of the 
lungs and to rdleve pressure on the sacrum The fixation of the knee, 
however Is likely to give rise to obstinale sUSness and this should 
be combated This may be done by employing the method described 
by Knda, which consists of the removal of the postenor half of the 
plaster from the knee to the toes as a lid The antenor portion of 
the leg-piece remains attached to the spica and mHtnfwin< the position 
of the Wp When the patient Is turned face down, however the pos- 
tenor pl^er shell can be removed and this permits the knee to be 
flexed and extended and the ankle to be exercised This procedure 
can be used at the end of two weeks when It is no longer necessary 
to matnfntn traction and the strips can be freed 


When the patient is treated by skeletal traction no formal treatment 
by physical therapy is indicated until after the removal of the appa 
ratus but the surgeon should be careful to see that the patient mobil 
lies the knee and ankle regularly Union is usually solid In six to 
eight weeks and at this Ume the s^ts can be removed and treatment 
by massage passive and assisted movement begun The use of a 
caliper brace to protect the fracture and prevent shortening Is often 
advisable and this should be worn for four to eight weeks IXtrinff this 
period the use of radiant beat deep stroUng massage passive and 
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end of about eight weeks massaw of the deep stroking type sbadd 
be employed together with passive and assisted rntTveinenL Artire 
exercises of flexion and extension of the knee should be prescribed 
and performed regularly at home by the patient A ad^ farw 
fitted with a lock joint at the knee to permit flexion of the kae 
when sitting, should be adjusted With the protection of the brace, 
wei^t bearing on the leg may usually be aflotced at the end of I® 
to twelve weeks This must usually be worn for a period of two to 
three months During this time the patient should continue to wort 
vrith the active exercises in order to Increase the range of knee fleiicB 
t J the muscles and increase their strength These exercises 

shomd indude lying on the face and flexing and extending the kfl«, 
sittmg oa the edge of a table and swin^ng the knee into fall o 
toision a^inst the pull of gravity and droji^ng It again and fiaaOy 
of standing bolding on to the back of a chair with the hands sqoattin* 
down on ^e heels and straightening up again After the (fiscon- 
u brace the exercises of the kn« may be is* 

sis^ with advantage by the use of apparatus such as the weight 
M ° I ^ attached to the foot the rowing machine or stationary 
bicycle The of knee motion Increases slowly with active 

Period Md rarely reaches a complete standstill before tk 
^ average case however with adeqaate early 
one may expect to obtain a range of knee motkffl 
of 90 degrees by the end of six months 

Hlp.-lNiaiiociiAiraauc: Fkac 
enrountwed rwst 

TTk ladfir ™d more commonly m women than in 

^e^e nr^ mate it mote difW 

bone where I” "Itetton in 

respect to obtaintarboSPSlJf pn»mta no problOT ^ 

well marked. It tHk« umon Bony deformi ty may be 
to S ^ of tL neik at its ju.c 

duction of distinct Kf«ter trochanter aod ^ ^ 

one inch or more and soiw^JiT', ** shortening of approitealely 
the leg as weiL nsgtee of permanent outward rotation ol 

The deformity should be con»et.j j , 
pliibed by the appUcatlon and this can be readdy accom- 

pended in a Thomas iplint.^S;i;r“ ^ ‘Z 

application of adhesive plaster tn Ik ^ obtained by ^ 

but tWs involves fixation of th** ^ lower leg and lhi^_ 
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the advanced age of many of the patients The shock of the Injury 
the exhausting effect of pain or of the narcotics given to relieve It, 
the liabUit> to hypostatic pneumonia and pressure sores added to their 
frequently debihtated state create a set of conditions from which a 
certain number succumb In spite of the best treatment 
The method most widely advocated for securing reduction of the 
fracture is that onginated by WTiItman •* This consists In raanipulat 
Ing both hips with the aid of traction into a position of wide abduc 
tion and Internal rotation Anesthesia is generally necessary Followmg 
the manipulation the hip is fixed m the reduced position by the appU 
cation of plaster of pans either m the form of a long single spica 
extending from the toes to the costal border or of a double spica 
extending on the injured side from the toes to above the pelvis and 
down the opposite side to the knee. The double spica secures more 
perfect fliaUon of the hip than the single spica and at the same time 
makes it possible for the patient to be turned more easily and to flex 
the spine more readily in sitting and for these reasons is to be pre 
ferrei It seems dangerous to apply plaster spicas to these elderly 
patients but it usually proves quite the contrary in practice The 
problems of handling the patient and of nursing care are greatly 
aimpUfied The patient can be moved without pain turned regularly 
on the face and propped up In bed with the shoulders elevated This 
counteracts any tendency to the development of hypostatic pneu 
monla pennlts care of the back and prevents bed sores It may prove 
to be a hfe’Saving procedure in many cases 

Immobnixation has to be mamtalned for a minimal penod of twelve 
weeks on account of the slow process of healing Following the re- 
moval of the plaster a caliper brace to protect the fracture and at the 
same time permit weight bearing must be worn for a further period 
of three to six months End result studies show that even with this 
long period of treatment good results arc achieved in only about sixty 
per cent of the cases It is doubtful wbetbcr actual bony union is 
obtained m as large a number as thfa These figures are disapipointing 
and they are stimulating surgeons throughout the world to find im 
proved methods of treatment. Open reduction is being tned among 
other experiments and the method originated by Smith Petersen of 
employing a flanged nail to secure Internal fixation of the fracture has 
yielded encouraging results It seems likely that the final word has 
not yet been said m respect to the best method of treatment of frac 
tures of the neck of the femur Until this can be spoken however the 
WTutman method stfll remains the accepted standard and should be 
applied as literally as possible 


Physical therapy cannot be employed In the treatment of fractures 
** fraur imtfl nt a Ute period became of the necesaitv 
o avofdlag even the sU^teat moUon at the lap PaM.« mobUiiation 
of the Lore by the method of cutting out a poeterior Ud from the !«- 
piece can be started at the end of ui or eight weeka The knee aS 
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active exerdsM is of aid in restoring function but not itecoaijy if 
the coGperatlon of the patient can be elicited in active use ol tiie Je| 
and in carrying out exorcises 


pKAcnuiES OP THB Nkck OF THE Femujl — ^T hero is sctictiy i 
more difficult problem in surgery than that of the treatment of ^ 
lures of the neck of the femur Although this injury is encounlmd 
chiefly in elderly isomen it is not confined to that group and eianjpto 
MU may be seen in both series and at all ages from chlldbood 
There are many obstacles in the way of achieving good fuBcdond 
results ^e of the chief ones is the difflcuUy of obtaining bony oobo. 
in ^nsidering this question It fa Important to differentiate betrmB 
w iractures though the narrow part of the neck or close to the bead, 
the socallea inlnicapsular fractures and the fractures througfe tbe 
r ^5 u ^ «Kidled extracapsular fraclures The ttten^ 

to distingmsb betxTOcn these fractures on the basis of their sitnstfoe 
w capsule fa not accurate as injury implicates the Joint 
to use tbe more exact terms subcaplui, trsas* 
to dMcribiog tbe fracture, 

mtomlc altualion of the fracture lies fa i** 
P.«^| to the head of tbe ftraur lo tie t^ 

fSIiSit i. fracture* tbe blood mpply to tbe pnirf 

to be completely telerrupled for that «iiA 
Ugameotum ter« In ^ly perw» tbs 
for nutrfUonal need, and te 
is addition the neck of tbe femur b fa- 
and enveloDine of periosteum and synovial membiw 

to aid in tvblch granulatjon tissue may sprfa* 

«ht2y wSe J?' Consolidation muat pre^ 

In the distal Iraamm^'^^ jitbtn the bone and often ooW from these 

treatment The onlv pj..., ““f'*)' to niany cases in spile of tte he« 
obtaining complete ?eductlS consolidation Ues fa 

of the mjured suria^^ol^ '"■5’“" 'ria vto« 
out any movement between fragments firmly Seed 

months On the other hS^in^ r^”' “ minimal period »f ^ 
the conditions are much^re at the base of to ^ 

capsular Ugaments through wwS 

the femur remain att^ reaches to >i<^ 

nutrition is assured In addition fh. fragment, “““f ^5a 
source for extra osseous caiim *r>ft tissues prccto. , 

In bringing about consoHdaUon ** ^!hex 

anatomic considerations and sham observation confirms 
uniformity in the basal fra^^ ^ 'f?*™ ^ obtained with gr« 
problem from this standpoint. present no P** 

A further difikuUy lo ih< 

of these fractures arises ftt®* 
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the adv’anced age of many of the patients The shock of the injury 
the exhausting effect of pain or of the narcotics given to relieve It 
the Uabflity to hypostatic pneumoma and pressure sores added to their 
frequently debihtated state create a set of conditions from which a 
certain number succumb in spite of the best treatment 

The method most widely advocated for securing reduction of the 
fracture is that onginated bv \\Tutman ** This consists in manipulat 
mg both hips with the aid of traction into a position of wide abduc 
tion and internal rotation Anesthesia Is generally necessary FoDowing 
the manipulation the hip is fixed m the reduced position b> the appll 
cation of plaster of pans cither m the form of a long single spica 
extending from the toes to the costal border or of a double spica 
extending on the mjured side from the toes to above the pelvis and 
down the opposite side to the knee. The double spica secures more 
perfect fixation of the hip than the single spies and at the same time 
makes it possible for the patient to be turned more easily and to flex 
the spme more readil> m sitting and for these reasons Is to be pre- 
ferred It seems dangerous to apply plaster spicas to these elderly 
patients but it usually proves quite the contrary in practice The 
problems of handling the patient and of nursing care are greatly 
simplified The patient can be moved without pain turned re^arly 
on the face and p ro pp ed up In bed with the shoulders elevated This 
counteracts any tendency to the development of b>'postatic pneu 
moma permits care of the back and prevents bed sores It may prove 
to be a hfe-savlng procedure m many cases 

ImmobUixation has to be maintain^ for a minimal penod of twelve 
weeks on account of the slow process of healing Following the re- 
moval of the plaster a caliper brace to protect the fracture and at the 
same lime permit weight bearing must be worn for a further period 
of three to six months End result studies show that even with this 
long penod of treatment, good results are achieved m only about sixty 
per cent of the cases It Is doubtful whether actual bony union is 
obtained m as large a number as this These figures are disappomtlng 
and they are stimulatmg surgeons throughout the world to find im 
proved methods of treatment Open reduction is being tned among 
other expenments and the method originated by Smith Petersen of 
employing a flanged nail to secure internal fixation of the fracture has 
yielded encouraging results It seems likely that the final word has 
not yet been said m respect to the best method of treatment of frac 
tures of the neck of the femur Until this can be spoken however the 
^Tiitman method still remains the accepted standard and should be 
applied as htcrally as possible 

Physical therapy cannot be employed In the treatment of fractures 
of the neck of the femur until at a late period because of the necessity 
of avoiding even the sbghtest moUon at the hip Passive mobilkatlon 
of the knee by the method of cutting out a posterior Ud from the leg 
piece can be started at the end of six or eight weeks The knee should 
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^ restoring function, but not ueceasiry if 

tbe <^pemUoQ of the patient con be elicited in active use of the W 
and in carrying out exercises 


Fractokm of ra* Neck of ntE Femujl— T here is sesreeij' i 
iMrc d^ult problem in surgeiy than that of the treatment of frir 
^ fcniur Although this Injury is encotnrterwi 

nf I* ^ cjderly women, It is not confined to that group, and e»mpto 
may be seen m both sexes and at all ages from childhood op. 
Ti-.int obstacles in the way of achie\’iDg good functiaifll 

Tn ® ^ difficulty of obtaining bony odIob. 

fhp ^ Important to dlHereotlate between 

thp Rfv<^ii2 ^ narrow part of the neck or dose to the head, 

nf fh* fractures, and the fractures through the 

to diatlntniNh ^ t-fr ®<^-called extracapsular fractures The attonft 
m resaWM fractures on the basis of their situatkc 

in both tvDM w ^ accurate ns injury implicate the joent 

anatomic situaUon of the fracture Uo In to 

rr'y •“ of the femur In the W5 

SpS,t b .“>* Wood supply to the preutad 

is conveyed thmrf, ^^“Ptotely intmupted eicept for that whfcii 
Utter sXce'^^^„^,, te^‘“n> Ura In elderly persow the 
head frequently '®'' ™Ufllonal needs end ^ 

vested onlv whh a e-ev, the nect of the femur is m- 

and enveloring soft periosteum and aynovial membrane, 

to aid In callus granulation tissue may spm 

entirely from the elemMit* Consolidation must pro^ 

in the distal fragments TTnrf^^ 

is precanous and may fall heahng of the fracl^ 

treatment The ^ ^ 

obtaining complete rwt.irt e obtaining bony consolidation ® 

of^ur^sn^aS w inlS* 

out any movement K-t nrr .-.. ^ ^8 the fragments firmly fixed with* 
months. On the other hsnH ®- uilnfnial period of tbr« 

the conditiona are much mnn.*? fractures at the lise of the netf 



tiac icii.ui remain attached t« tul »MHP‘y reacncs me 
nutrition is assured In nHHwt , prcndrual fragment and ample 
source for extra osseous callM^f ^ f^Mcent soft tissues provide * 
in bringing about ctmsoUdaSn ^ 

anatomic considerationi and shn^ observation confirms these 
uniformity in the basal frart^^^ union is obtained with great 
problem from this standpoint. present no grea* 

A further dlfiknilty in fr-«* 

^ ^ o( thcM tmcTOo arlsa fr® 
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Fractin-e* of Spine 

the ribs In the position of complete expiration, the shoulders droop 
fonvard and the abdominal wall Is relaxed and paunchy This is a 
position of strain and the back tires more easily than noirnally Back 
ache may or may not become evident as long as the patient remains 
m normal health just as foot symptoms may be absent for long 
penods when the plantar arch is flat and tl» foot pronated The 
mechanics of the spine are bad but the Individual Is still able to com 
pensatc and there is satisfactory function Compensation becomes 
mcrcasingly difficult with the lapse of years and the reserve grows 
smaller The ability to compensate may be disturbed by an mjury 
of the vertebral column or by weakening of the muscles from pro- 
longed lack of use during the period of treatment Recovery from 
the effects of the injury may be delayed by excessive strain thrown 
on the spine as a result of faulty attitude or the patient may complain 
of pain which he attnbutes to the Injury when in reality It Is caused 
by postural strain the mjury Itself having healed 

The longer the body has been used In a position of faulty posture, 
the more difficult it is to secure correction The ligaments and muscles 
have adjusted themselves to the incorrect position and the deformity 
has become structural Instead of remaining functional- Improvement 
of posture can still be obtained but only at the expense of considerable 
effort When function is resumed foDowing recovery from a vertebral 
Injury it b important that the spinal mech^ics should be as favorable 
as possible and this condition can be realised only when all postural 
defects have been remedied It Is therefore the part of wisdom to 
combine postural correction with the treatment of fractures of the 
spine whenever possible. 

When fixation of the spine Is Indicated this Is to be accomplished 
by the use of plaster shells or jackets which bold the spdne as nearly 
as possible in the corrected position that Is with the dorsal spine 
bypereitended the lumbar spme flattened and the pelvis tilted as little 
as possible- When spinal braces are used these should be fitted in such 
a way as to aid in p»ostural correction When fixation is unnecessary 
and recumbent treatment suffices or in the convalescent period after 
the removal of retentive apparatus a definite regime of corrective 
positions and eierdses should be prescribed Boards should be intro- 
duced between the wrings and mattress to provide a firm flat bed 
The patient should be instructed to lie m the hypereitended position 
for a pjerlod of thirty minutes two or three times a day In order to 
stretch the contracted muscles and ligaments Tills is a position b 
which the patient lies on the back with a pillow placed transversely 
under the scapulae and upper dorsal region and with the shoulden 
abducted and the hands clasped behbd the neck the knees bemv 
sU^Uy flexed and supported by a pillow * 

The foflowlng eierdses should be performed with the naUent re- 
cumbent 
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be aerrfscd regubriy each day when the patient is lamed oo the 
face In ^te of this maneuver, houTver, restoring functioo m Ik 
injured leg presents a problem when the plaster is finally remowi 
The venous and lymphatic drcubtlon arc incompetent, and the leg 
becomes greatly edematous tlvj knee often showing the efieds d 
previous arthritis is stiff and painful, the muscles of the thigh ^ 
leg arc atrophied and weak and the fiincUtm of the hip coasfdcrthly 
impaireci Treatment by radiant heat to the knee, massage both roper 
fidal and deep of the leg and thigh, and passive and a(^*c mobffiz*' 
tion of the ankle knee and hip should be administered on altemst* 
days for a period of ai^oxlmatcly one month after the removal of tk 
retentive apparatus At the end of this time the patient ought to haw 
progressed suffidently rrith walking and active use of the leg b k 
able to continue to Improve by means of his own efforts without ad® 
tionaJ treatment 


fkactures Of Tire spiire 

Functional Contiderationa,— It Is of fundamental ImportanCT ^ 
the treatment of all bony injuries of the spine regardless oi thw 
type to stnve to obtain as perfect weight bearing alignment oi tk 
vertebrsd coIum as possible TUs refers not only to securing ttdis 
tion of bony deformity at the sent of Iracture nben this is possibte, 
but also to stretching the spinal Ugaments and developing the nF 
^ posture may be assumed 

maint^ned The fully arcct posture is to the spine what comjt 
^ It ^ Ibc position In which the 

™^t tw of the body is most easily supporled, and in nWei tte 
*1^ U^meots and articula^ 
In the fuhy er^ pMtare the normal anteroposterior curves of 

^ aliment wftb the body 

and wi* Uie chin pull^ u. the chest is elected in a position of 

SrftS ai^ oMWelS" muscles are contracted firn^ 

and the of tlw pdvlg fa ©niy tipped The balance oi tk 

^ Is e^ly mtintalned by the m^uL iSton of the psoas, recti, 
Inter^tal and scaleni musdes m fnf„, by ^ 

«n^^l^“the ^ 0 ? UlUng^U comJSed and pte- 

of proper tmlning the body 1, 

Uon Tn fact poor posturi b 

ftiopseratlon of the normal anteroD«tg.,^^ ^ charactwiicd 
column with fonrard IndinaUoo ^ v^/* de- 
formity in the dorsal region marked tflt 

iag tti ti« peM. The chin 
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5 Good standing position bands on hips pull abdomen m head 
up stretch tall breathe deeply raising chest exhale by 
drawing abdomen in and up 

6 Good standing position heels four inches from wall hips 
shoulders and head touching wall flatten bad. by drawing ab- 
domen m and up 

7 Good staiKllng position feet apart, weight well forward and on 
outside of feet abdomen in back flat bead up chin m hands 
clasped on top of bead elbows back bend upper part of trunk 
to side alternate 

8 Same position Turn upper part of trunk to side alternate 

9 Good standing position raising arms forward upward, nse on 
toes stretch tail breathe deeply lower arms sideward down 
ward lower heels exhale 


Fuactums or the Vertebeal Bodies — Fractures of the spine 
may be classified according to whether they Involve the vertebral 
bodies or the accessory processes of the vertebrae such as the trans 
verse or spinous processes or the laminae Of these the first group Is 
the more senous not only because of the possibility of an associated 
Injury of the spinal cord but also because the fracture menaces the 
weight bearing mechanism of the spine Injury of the spinal cord is a 
grave complication and except for the few cases with partial or 
kicomplete lesions In which recovery occurs Is accompanied by perma 
nent paralysis of tteater or lesser degree affecting all the spinal seg 
ments distal to the pomt of injury Injury of the spmal cord fa. 
however the exception and not ^e rule In fractures of the vertebral 
bodies contrary to what used to be taught This has been revealed 
by the more frequent roentgen ray examinations made m patients with 
back injuries Studies of tM late results of spinal fractures without 


cord injury however have shown that they frequently give nse to 
later functional impairment which may be almost as distressing from 
the econocmc point of view as paralysis is from the physical 
Fractures of the vertebral bodies are generally produced by the 
compression of one or more bodies between the adjacent vertebral 
bodies In acadents ln\olving the transmission of force in the long gru 
of the spine combined with forcible flexion of part of the spine The 
most frequent site for compression fractures is the dorsolumbar func 
Uon the point at which the relatively fixed dorsal part of the column 
joins with the movable lumbar portion As a result of the compressing 
force the cancellous structure of the centrum crumples produdno a 
wedpshaped deformity the body being narrower at the anterior than 
at the posterior border Generally os the body is crushed It mush 
rooms out and becomes broader than normal Afl degrees of deformitv 
nw> be cncomitertd \nonng from slight to severe The more severe 
t>-^ produce definite Lyp^ls of the spine ut the po.ot of Inturv 
Treatment has tor to objectives the coreectlon of bony delomiity 
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I Lying, hands at back of neck, chin in back flat, breathe deeply 
raising chest Hold chest and exhide by drawing abdoaien tn md 
up relax abdominal muKles to inhale 

a Same poslUoru Pull lower abdomen In relax. 

3 Same position Knees bent, flatten back against floor by pjIQfil 

abdominal muscles m and up ^ 

4 Lying flat, stretch whole side, pulling ribs apart conlnct adc 
abdominal muscles, relax, alternate. 

5 Same position Hug one knee, bend other knee over ch^ 
strai^ten leg lovrer slowly keeping abdominal muscles paW 
in and back flat 

6 Hands on ribs Breathe deeply, spreading ribs, bold nbs oat 

and exhale by drawing abdomen in and up . 

7 Lying face prone hands on aide contract bock muscles and oi« 
bead and shoulders from the bed 


When the patient can sit without the necessity of protectioo lb® 
following exercises may be gfven 

1 Sitting tan hands on hips, head up chin in back fiat breathe 
deeply raiamg chest- Hold chest up exhale by drawing abdooW 
ixL 

a Same position. Hands clasped on top of head, elbows back, pfll 
lower abdomen In relax repeat 

3 Same position Stretch one whole side relax tllemitt, 

4 ue face down over edge of table feet on floor hands daspw » 
back, head back, chin in roU aboulders back lifting head »» 
upper part of spine relax repent. 

5 atting tafl head up chin In, abdomen In back flat, ha®* * 
mps bend upper part of trunk to side alternate 

6 ^e position Turn upper part of tmnt to side alternate 

7 Same pc^tion Hands clasped on top of head elbows bec* 
breat^ deeply puhnig chest up bold chest up, exhale by draw- 
ing abdomen In. 


When convalesce I, ,t£n further advanced 
exercises may be given as follow* 


, cornhlnatlon Hit of 


^3ifnvX^ ^ back flat, breathe deeplj 

r^^chest hold chest up and exhale by drat^ abdomen la 

SnZ“mus^Tn ^d\^“t^ ? ^ 

>0 md 1^ flat. 

SSk-Sa l“dfSy^nP““'^ 
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5 Good standing position tanda on hips pull abdomen in bead 
up stretch body tall breathe deeply raismg cheat exhale by 
drawing abdomen in and up 

6 Good fltandmg position heels four Inches from wall hips 
shoulders and head touchmg wall flatten back by drawing ab- 
domen m and up 

7 Good standing position feet apart weight well forward and on 
outside of feet abdomen in tick flat, bead up chin m, hands 
clasped on top of head elbows back iDend upper part of trunk 
to side alternate 

8 Same position Tnm upper part of trunk to side alternate 

9 Good standing pHMitlon, raismg arms forward upward nse on 
toes stretch tall breathe deeply lower arms sideward down 
ward lower beds exhale. 


pRACTtnizs OF THE VERTEBttAL BoauES — Fractures of the spine 
may be classified according to whether they Involve the vertebml 
bodies or the accessory processes of the vertebrae such as the trans- 
verse or spinous processes or the laminae. Of these the first group Is 
the more senous not only because of the possibility of an aiodated 
injur> of the spinal cord but also because the fracture menaces the 
weight-bearing mechanism of the spine Injury of the spinal cord Is a 
grave comphcatlon and except for the few cases with partial or 
incomplete lesions In which recovery occurs is accompamed by perma 
nent paralysis of greater or lesser degree alTectmg all the spinal seg 
ments distal to the pomt of Injury Injury of the spinal cord Is. 
however the exception and not the rule In fractures of the vertebral 
bodies contrary to what used to be taught This has been revealed 
by the more frequent roentgen ray examinations made m patients with 
back Injunes Studies of tie late results of spinal fractures without 


cord Injury however have shown that they frequently give rise to 
later functional impairment which may be almost as distressing from 
the economic pwlnt of view as paralysb Is from the physical. 

Fractures of the vertebral bodies are generally produced by the 
compression of one or more bodies between the adjacent vertebral 
bodies In aeddents involving the transmission of force in the long 
of the spine combined with fordble flexion of part of the spine The 
most fr^uent site for compression fractures is the dorsolumbai junc 
tion the pomt at which the rdatively fixed dorsal part of the column 
joins with the movable lumbar portion. As a result of the compressing 
force the cancellous structure of the centrum crumples produong a 
wedge-shaped deformity the body being narrower at tbe anterior than 
at the posterior border Generally as the body is crushed it mush 
rooms out and becomes broader than normal Afl degrees of deformitv 
may ie ^countered i^rylng from sll^t to severe Tbe more severe 
ly^ produ^ definite typ^fa of tte spine at the point of Inju^T^ 
Treatment has for Its obJecUves the correctioo of bony defornjty 
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fixation of the spine in the corrected position during the pcfW of 
healing and finally, restoration of function Reduction of the d^ 
fonraty is to be occomplbbed by extreme hypereitenslon of the ifint 
This may be done by forcible manipulation with the patient anwrti^ 
tiacd or gradually fcy the use of a hyperextension frame on wtii 
the patient lies the curve of the spine being Increased from diy to day 
As soon as complete reduction is obtained a plaster-of*pans 
is opplied extending from the pelvis to the arillae and 
the hyperextended position Wi^ a carefully molded and dose-fit^ 
Jacket, the patient may be allowed to be up and about, and the geoc" 
physiology benefits from this activity possibility of 
of the deformity should be guarded against by roentgen-ray 
Uons Irom time to time The plaster Jacket should be worn for s 
of about eight weeks Following its removal, either a leather or 
lold corset or a spinal brace should be fitted and worn for an 
tional three to four tr>anths This Is necessary because the csncdki® 
bone of the centrum does not solidify rapidly, and under lUght stnh 
ml^t give way with recurrence of the deformity _ 

Treatment by physical therapy may be started as soon as 
plaster Jacket Is removed XJtUe benefit Is to be obtained from the 
appUcation of radiant heat or from massage of the back baatw oi 
deep aituaUoQ of the fracture In the dorsal and lumbar re^ 
The lart of physical tberapv Is rather to build up and develop t« 
musculw supports of the spine and to lay a fouodatloo for 8^ 
tpM fuDrton by trataiog tha paUeot to carry his body to tic 
^tura Wth correct treatment of fracture* of the verteiral 
beginning Iram^tely after inhny and carried through to the oA 
complete fun^onal recovery ma> be expected In cases 
t^e of tta injury Is not discovered imtJliate, and therelore in 

Inademate the operation of spinal fusion mV 
be Indicated later for the relief of paf^ 

Accrasoav Paocassis or tbs VniTwauiv 
Tte most annoon fractures of the accessory processes of the 

** transverse processes These are eocotmta''' 
aln«tt exdudvely in the lu nbar rScT^e to tonsvose 
esses are unprotected by aUadiin«rto the ribs “ 

trauma. Fracture may ^ nrivtu/wi L jj ® 

in th#s flnnt nr hv P^®^^ced by direct trauma as from a 

10 ^ t^gh the muscles 

^f to tte one or ^ 

the nrocesses mav h#. in.-,i ? ^ ftactured on the same side. 

accompanied by no dfsplacerneoror*^ i'j " 
from to prordmal fcagnwtm^l^ xTaradon of to 

union between the fr^^t, "^‘r^ 

piacement Is usually tapossAle This type of ^ 

if the processes '™»ered in the cases with mulUple fractures 
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There ia lack of agreement as to the best method of treatment of 
fractures of the transverse processes Some surgeons advocate fixation 
of the spine by the application of plaster -of-paris jackets while others 
decry the necessity of immobilization It is our own opinion that the 
fracture is insignificant and that the accompanying soft part injury 
IS the more important. There is no available means of correi^ng 
displacement of the fragments so that in the cases with wide separa 
tion where bony consolidation is bound to fail it seems the better 
policy to employ treatment as for a soft part Injury only The muscu 
lar attachments to the transverse processes ore so extensive that if 
fracture has been produced without displacement there Is no likelihood 
of separation occurring later and the fracture will consolidate as 
well ^thout fixation as with it provided that the patient Is kept qmet 
As a matter of fact observation of the late results in patients who 
have been treated by recumbency but without immobUixation shows 
that they make perfect recoveries and are able to perform heavy work, 
^ e therefore favor keeping the patients recumbent for a penod of four 
weeks but avoidmg the use of retentive apparatus except when indi 
cated by a complicating fracture of the vertebral body 

The application of radiant heat and of the supcrfid£Ll type of 
massage over the injured flank Is beneficial and may be started one 
to two days after the injury At the end of two weeks a regime of 
postural correction may be started Active exercises should be pre- 
scribed for the abdominal sacrospinalis and gluteal muscle groups 
Additional exercises of flexion and hyperextension of the hip should 
be given to activate and stretch out the iliopsoas muscle which is 
presumably Involved in scar tissue All movements that provoke patn 
should be avoided At the end of four weeks the patient may be 
allowed to be up and about without protection Standing eierdses of 
the postural type should then be started Recovery of function gener 
ally occurs rapidly and uneventfully In the rare case where pafn 
persists particularly if there has been wide separation of one of the 
fragments with failure of bony union excision of the loose fragment 
may be mdicated 

Fractures of the spinous processes and laminae are relatively un 
common and as a rule must be treated on the basis of individual 
indications The fractures without displacement usually require treat 
ment by fixation for a period of about four weeks In the r av» of 
displaced fractures it may be necessary to expose the injury by oper 
ation and to remove the loose fragment. 


Fractuhe Dislocations or the Cervical Spine,— The injunes 
of the cervical spine are much more vaned than those of the dorsal 
aid lumbar rrgion sud include dUlocadonj fracture-dislocaUoM and 
simple fractures It Is not within our province to consider the treat 
of Ok Mocationa which fj described elsewhere Fractures to 
the cersacal region may be of the typicnl compression type with 
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shaped deformity of the vertebral body but more commonly are of 
the fracture-dislocation type with disruption of the intervertcinl 
cartilage and anterior displacement of the body of one vertebra upco 
another The dislocation Is generally accomimnled by the evnlsKio 
of a triangular bony fragment from the antenor superior border of 
the vertebra below the seat of Injury, or there may be a slight can- 
pression fracture at this poinL T^e may also be an associated frac 
ture of the laminae of one of the vertebrae In addition fracture of 


the odontoid process with anterior or rotary dislocation of the atlas 
on the axis constitutes a special type of injury Cord Injury is a much 
more frequent accompaniment of cervical fractures than It Is of fric 
tures in the lumbar and dorsal region When paralysis Is present h b 
usually of the distressing quadriplefdc type, and It Is almost always 
fatal after a longer or shorter time. 

Correction of deformity Is to be obtained by the applicatko of 
traction to the head with the neck In the position of byperextensfcaL 
This may be accompUsbed gradually by continuous traction with head 
halter cord, pulley and weight or It may be done rapidly by the 
application of heavy traction to the head ^th the patient anestbetted 
^ w soon as reduction is obtained a plastcr-of-p^ 

jacket of the Calot type should be applied extending from the pdvis 
to the chin ai^ including the occiput This insures malntenana o 
correction with It the patient may be allowed to be up and about 
^ ^ ?®eral conditlcm permits 
r 11^ jaotet must usually be wurn for a period of about four 
foUowfng which a leather Thomas collar eitendlug from the chta 
to bdow ^ shoulders Is fitted This should be worn for a hTthet 
period of four to eight weeks 

by physical therapy cannot be started until the end of 
of injury At this time the coHsi 
toiwrarily for treabim of the nech, the pati«‘ 
b^g recun^t. Ba^g of the neck by radiant heat and inassaje 
of the ^terlor nmsdes of the neck are useful m preparing the my 
movemmts Passive mobaisatlon here U *mgerou 5 and 
s^d not be employ^ Active lymg cicrdses of the neck hi Analon 
jXrfdaflv be prescribed to be per 

f® mobilise the stifl Jotats 

ntTbX^H^rS? "“noles so that they may support ^ 

^ '>'ould bodiscontlnued grs* 
f"'' of the neck muscles in otdiu 

Xta«'^“X^mfri::ve“,^^ -tmued until .H 
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CHAPTER SIX 


PRINCIPLES OF PHYSICAL TREATMENT OF THE MUSCLE- 
TENDON S’iSTEM TENDON SHEATHS AND BURSAE 

Joim D Ellis MD 


Introduction 


It la necessary for the purposes of treatment, to think of the muscle 
tendon as a single organ composed of a parenchyma and a stroma. 
The muscle parenchyma consists of cylinders each approximately 
inches long and o 05 Inch in diameter Each cylinder has an elastic 
sheath of stroma — the sarcolemma. The cylinders are bound together 
into bundles by the perimysia Interna. Lai^r bundles are endos^ by 
the coarser connective ti^e septa the penmysia externa which in 
turn are continuous externally with the aponeuroais enclosing the 
entire musde and the vaginal sheath of the musde group It is thus 
evident that the parenchyma of the muscle is enclose in a reticulum 
of stroma just as the parenchymatous organs of the abdomen are and 
It Is easfly se en bow drrbosls of a musde can occur from fibroplasia 
and subsequent contraction of this stroma after injury or disease This 
does occur m the course of musde ben ling and It is of prime impor 
tance In the physical therapy of the muscles to prevent thi^ sclerosis 
All physical treatment of muscle is directed first, toward the stroma to 
prevent or alleviate fibrosis and secondly toward stimulating the 
neuromuscular or vasomotor arch which wffl be discussed later It Is a 


matter of grave doubt whether the parenchyma of the muscle can be 
favorably affected directly and wiihOTl the Wervcning factor or nerve 
Impulse by any treatment except as this therapy mechamcally removes 
metabolites of the musdes into the lymphatics and capillaries brings 
arterial blood to the muscle cells or removes edema or hemorrhagic 
accumulation The stroma of a musde is attached to the tendon and 
for our purpose the tendon Is rimply the stroma drawn out and con 
Bolidated so that the force of the contracting musde can 1^ conceu 
trated on a small area of bone In all the muscles inserted directly Into 
bone without the intervention of a tendon — as for example In most 
of the nxial muscles and such appendicular musdes as the deltoids aad 
the gluteals— additional power of contraction Is obtained at the expense 
of leverage and \-dodty Mackemlc speaks of the ‘‘muscularity’ of 
with tboK which arc largely tendinous such 
as the tibialis noticus peroneal group and long muscles of the foreann 
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and fingers The amount of muscularity” determines the ramdlty of 
regeneration of the parenchyma and the dlffKailty of reeducation aitti 
paralysis The greater the proportion of stroma the more the tendency 
to fibrous contraction of the stroma after muscle trauma or tnflanuni 
lion and subsequent i3(d>ernia and pressure atrophy of the parcichyna. 
After Injury all connective tissue displays the tendency to subsequent 
fibrous contraction while parenchymatous tissue llhe the irisde 
cylinder, tends to proliferation and regeneration with use without <£s- 
playlng subsequent contraction Carey says "Muscle tissue {paren- 
chyma) is a sensitive indicator, or tensiometer, recording the degree 
of remittent tension or work, to which it Is subjected ” HoKt, sii 
physical treatment of muscle alms at either the prevention or aflcvli 
tion of fibrosis or the stimulation of the regeneration of nmsde 
parenchyma by motion. 
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reSstablishmcnt of muscle function is neurologic — not myologic — bas 
found apt expression m a series of articles by Bankart The mechanism 
of the reflex muscle arc of Shenngton has thus a practical implication 
for the physical therapist He must realize that ever> musde conlrac 
tlon or stimulation Is responsible for an afferent impulse to the cord 
which is reflected out through efferent impulse to the muscle under 
treatment Each time we pinch, stroke or handle a muscle group a 
stream of impulses is reflected bock to the part where they were 
aroused and also to the opposmg muscle groups Thus muscle stimula 
tion Is actually nerve stimulation For clinical purposes, it seems rea 
sonable to assume that- this motor response to the stimulation of 
striated muscle is exhibited m two types of actn'lty 

1 The quick phasic and transient response seen In the execution 
of motion 

2 The slow prolonged, tonic contraction exhibited particularly by 
the antigravity muscles which controls the postural acti\’ity of the 
muscles of the lower extremities and trunk of man and to which 
Sherington applied the term plastic tonus ” 

Miacle Tone- — Sherington has also shown that this postural activ 
Ity starts a propnoceptit'e reflex which arising in the muscle itself is 
b«t stimulated by muscle stretching This gives us a scientific Indica 
tion for the use of muscle stretching and resisted motion in the 
refestabllahment of musde tone by physical iherapj after the tonus has 
been broken by for example powerful and prolonged traction on an 
extremity for the treatment of fracture It furnishes argument for 
resisted exercise versus massage In these conditions. The theory that 
plastic tone Is subserved by the sympathetic nerves alone is not at 
present, proved to be exact Kanavel Pollock and Da\-i3 — and later 
Ransom and Hinsey — could detect no significant loss of tonus m the 
decerebrate animal when s>Tnpatbetic denervation was performed. The 
Importance of this mooted question to the physical therapist is fnvolv'ed 
In the question as to whether the calonc stimulation of a part which, 
It is wen known affects the vasoconstnctor apparatus or the \'a5o- 
dilatory mechanism Is capable also of aiding m the reestablishment 
of musde tonus 

Musde tone or tonus Is in the words of Sampson M right “one of 
the most misused terms In physiology and a shaip definluon is esscn 
tial It Is usually defined as a state of slight constant tension which 
fa charactcrisuc of all healthy musde and serves to obviate the musde s 
UUng up slack when it enters upon its contraction But as he points 
out, tba explanation U inadequate as tone Is not unlformlT^dis- 
trfbuted in alJ musdes and the latency of toneless contraction Is less 
than i/ioo of a second. 


DecOTlOTte Rigidity— Much Ught luu been thrown iroon the 
rationale ol the pretent, on of contracture m paralyzed muzd^d 
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practical considerations to be observed In the restoration of fonetko, 
by studying the mammalian preparations ‘ decerebrated” by tts®^ 
tion through the hind part of the mldbrain In such animals the tara 
are rigidly extended, the mouth closed, the neck In opIsthotMc^ 
the back Is arched and the tad raised. The position of the n 
difficult to alter and the muscles, on palpation arc firm ®ttd^trsa& 
When placed on Its legs the animal ivfll remain standing 
is maintamed rcflexly If the posture nerve roots commg f^ s*^ 
are severed, the rl^iDty at once disappears from the limb The npoity 
13, therefore, reflex If the limb is skinned, rigidity persists h a 
sonable to assume, therefore that the afferent Impulse of the n^ 
originates fa the deep structures le , the muscles tendons 
the nerves to the muscles of an extremity except, for Instance, 
the quadriceps are cut, only the tone In this muscle remate ^ 
nerve to the quadriceps Is, of course a mixed one, 
afferent fibers from special sense organs in the musde spindles sn^ 
the tendons and motor fibers. It seems clear that the tone of s 
depends primarily on Impnlies arising in the muscle Itself We ham 
here a somewhat unfamiliar type of reflex whose purpose It is 1? 
tain postural tone We are jra^cularly concemtd rrith the ten^ 
the maintenance ot position because it affects the musclo m “ 
extremities unequally— that is it is manifested in IhoK muscles 
counteract gravity and prevent the animal from sinking to the gnumm 
The muscles which are found contracted in the decerebrate prtpsm™ 
are termed the antigravity” muscles This purposive and cooidmsTO 
reflex affects also the musUea antagonistic to the antigravity muscles 
by redprocally Inhibiting their contracUon 


Decerebrate Rigidity in Man^Deeerebrate rigidity of an extrem- 
ity Is produced In man by brain lesions temporary or permaneat « 
the same level as those produced In experimental animals and also by 
unilateral or bffateml lesions of the pyramidal tracts. The prscda' 
nppUcaUon oi splints to prevent contracture and deformity in th^ 
lesions dQWi* on a comprehension of the distribution of these 
reflexes ItTifle Ifa posiUon ol the legs in man with the knees extended 
and the snUes plan^ flexed (extended) corresponds to the posiD® 
of the Unpegs in the decerebrate animal the position of the artm h 
different arms ol ^ not used in locomotion hare chnnged “ 
^tural ««« Pdltera are drawn across the chest, with tte 

are somewhat pronsted ^ 
^ mid angers are flexed. One recognixes here the 
poriUon of the end rradt commonly seen in hemlpIeSTin which no 
protecUre ^ "‘mg of the weaker muscles has beS mployed and no 
other 'i^wahem This portion in man 5^e to tl« 

releare of a funcl^ ot the lower brain uninhibited by the function ol 
the ted nucleus rrttt U concm«j with the maintenance of norms' 
body posture and normal muscle tone. It U the center lor the “righting 
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Myostatic or Stretch Reflexes 

reflexes ” by means of which the body Is restored to Its original posi 
tjon after It Is displaced or after loss of equHIbrlunL These reflexes 
must return before equflibrlum and coSrdmaUon are restored after 
muscle or muscle-nerve arc Impairment This is the most urgent argu 
ment for active coGrdmated remedial exercises In muscle and tendon 
rehabilitation and retraining 


Myostatic or Stretch Reflexes, — ^Tbe retnm of normal “plastic 
tone to antigravity and other muscles of the lower extremity and to 
those muscles of the arm displaying this phenomenon after disease or 
injury of the muscle partial or temporary damage of the reflex arc or 
long and powerful traction in the treatment of fracture can m part 
be accomplished by the stimulaOon of the stretch reflex. The pb>’sl 
ology and method by which this reflex Is therapeutically ehated is 
intcrestiog In the decerebrate dog Liddell and Sherington found that 
a reflex response produemg a contraction of 2 Kg tension could be 
produced bj a stretch of a few mfllimetefs Le.» less than one per cent 
of the initial length of the musde. As the stretch Is apphed rapid 
development of tension occurs As an evenly apphed pull is exerted 
an uicreasmg number of receptors In the muscle are successively 
brought Into action and reflexly an increasmg number of muscle fibers 
contract '^’hDe tbe stretch is maintained more or less steady motor 
response Is didted without fatigue for as long as one half hour This 
action results In metabolic acddty m the mu^e and is a functional 
stimulation of the muscle. This type of musde stimulation appears 
quite suullar to the musde rigidity of the abdominal wall reflected 
over the segmental representation of the Innervation of the inflamed 
Intraperitoneal vnscus. It Is also quite analogous to the therapeutic 
effect of tbe spasm dialed in the erector spinae musdes and the quad 
ratus lomborum by kneading or stretching these tonlcally contracted 
muscles In an artlmtic spine or a spine presenting trauma to the jdnt 
capsules and ligaments 

Had Hugh Thomas understood the sound physiologic basis upon 
which the practice of passive motion and manipulation now rests be 
would not have utter^ that pronouncement which bached by the 
wd^t of his great prestige and authority has retarded the devdop- 
menl of physiail treatment and espedaliy saentific massage manipu 
lation and passive motion among the orthodox profession even till 
tbe present time and fostered tbe de\Tlopment of ^ools of penpatetic 
Txtfie setters” The full quotation of hu momentous dictum is os 
follows 


For many years after the commencement of my expenence In 
surgery I had tbe opportunity of ob3er^'^ng the practice of those who 
had acquired a good reputation for sUfi as successful manipulators 
I have resorted to these performances and for many years 
that my lnt.rfer«K= mcovTiy Long ,p, j hn'i/ISln a 
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complete knowledge confirmed by cruaal tests so selected them thil 
I cannot jJnd suitabie caset upon v>Mck / would perform the 
known as passive motion And whereas In the early days I bdiesTd 
that much aid was given m recovery by passive motion, now I fcwt 
by well attested facts that some of my marvels of my past practice had 
been marred by the very treatment I was so proud of ’ 

This view, from so celebrated an authority, formulated and 
remittingly reiterated for the 15 years following 1875 sab st a atnt M 
the enduring opinion Inculcated In the mind of the British 
practitioner by John Hilton 3 notable volume ‘ Rest and 
on hi 3 principle of treatment by rest without massage or inanrpalincaL 
He had, from 1853 to 1878, successfully and brlUl^tly preacbw 1 
system of therapeutics m which cxerdse, active antf passive, 
more place than massage or manipulation. The priodples ol 
and Thomas are still strongly operative in America in inflocDODg 
old-Btyle regular pracudoner against physical therapeutic measuro. 


The Vasomotor Reflex Arc. — Besides the conception of the 
muscle-neural arc as a sln^e apparatus, a motor system, we tr* 
cemed with another reflex mechanism— the vasomotor 
which controls the supply of blood to the muscle and is Impsirw » 
efficiency in mosde subjected to acddent or disease The 
question arises as to the best means of maintaining health m a 
which Is paralyied (the muscle-neural arcs are disturbed) unm t* 
rcstoradon of nervous control Suppose the efferent mmety of the 
IS fnt^ted In the early stages of degeneration of thk pan^ 
moscle, massage (which is not a stimulus to muscle repair bal * 
^uliu to the neural arc) cannot be expected to do anything 
harm If the ^ Is enUrely interrupted. This muscle is as much m 
of rest as a fractured bone, 

^estion Immediately arises first, as to whether there is 
satisfactory of sUmuladng the vaaomotor mechanism 

seemfly wheth^ stotUation o! this arc wDl have a benefidsl effect ® 
me^hsm of the flacad and paralysed muscle. 

’! ™>omator arc is Intact something can be acetm^ 
ptohed in malntatog the metabolism of the da^ed muscle mlj 
to voluntary amtrol returns The appheadon ol thmnal stimuls^ 
aids in maintaining arterial supply ^ ^„ou5 return in the musde- 


Ph^ology rf ^e Painful Mmmle-It I, of course comns*- 
Inflamed muscle is painful on motto^ 
theraplrt to reheve uS^pain by ««* 
menL The origin of thh musde pam b apparently twofold 

I Spastic contraction of the Derinh.r.i i dialed 

cooditions b geuemHy admltted'\he^itii^'^Mi.°t.^^^as RsP 
naud s disease wefi ninstralcs Sb^J^ 

the pain has. .«n .nrisfa«"o^ ^co^e^^d'Tu- 



Physiology of Painful Muscle 


Ok«pt«r tl 7 

tqiuu nJ • 


attacks of arterial spasuL Odermatt regarded spasm of the arteries 
as qmte simitar to intestinal colic He found that sudden distention 
of the arterioles produced painful sensations ^\Tiere IrritaUng sub- 
stances were Injected into artenea no pain was produced unless the 
Irritant reached the capillaries He concluded that under these clrctnn 
stances at least the impulses giving me to pain arose m the capil 
lanes and not m the larger N'cssels Odennatt proved furthermore 
that painful sensations arc produced by distention of arteries regard 
less of their slie He believrf that capfllanes manifested sensibility to 
changes of caliber — both dilatation and contraction. Intravenous In 
Jections of salvarsan or uroselectan as Is well Lnown cause pain 
during the puncture of the vein wall and If the wall is damaged and 
becoiaes spastic^ painful sensations may persist for long penods 
Stimulation of the perivascular flympathctic plexus is probably re- 
spoas£b/e for tins phenomenon However differeot arteries are found 
clinically to respond differently to obliteration by surgical ligation 
All arteries are not equally sensitive to the compression resulting from 
trauma. Ligation of the superior thyroid artery often causes pain 
radiating to the lower Jaw whfle ligation of the inferior thyroid Is 
notably painless Odexmatt found that ligaDon of the common carotid 
iliac and part of the roesentenc supply was painful He found that 
some arteries which were sensitive to ligation were painful when dis- 
tended, The true paths of the afferent painful Impulses from the 
muscles are not entirely establisbed. Jt seems de^tely established 
however that these Impulses pass throu^ fibers connected with the 
posterior root ganglia of the spmal cord and are no different from 
sensory nerves elsewhere in the body they simply happen to travel in 
the same sheaths with so-called sympathetic nerves In the same 
sympathetic trunks the efferent vasoconstnclor fibers may pass down 
to the vessels. Vasodilatation is probably not so simple a reaction as 
vasoconstriction Lewis has convincingly demonstrated that dilator 
fibers may be present In the sensory nerves and not act directly on the 
vessel but cause the liberation in the tissues of a histamlne-like body 
the *^-5ub3tai>ce which dilates capillanes by a direct chemical ac 
lion on thar muscle waffs 


a Muscle Ischemia, either from vascular spasm or pressure on the 
blood vascular system of a musde by edema, extravasation of blood 
or the cellular products of inflammation may pain on active 

motion Lewis finds that pam may develop in contracting musde even 
without arterial spasm His observations lead to the view fhwt the 
sUmulus causmg pain Is determined by some chemical or physlo- 
chemlcal agency within the mass of musde When a musde contracts, 
a release of roetabobtes occurs within the fibers and obviously 
may diffuse and cause the painful stimulus Histamine or the TI 
substance is also liberated In Injured or inflamed musde This mav 
tlw stJmulaUng a^t At any event a stimulaUon of the ahsorntlon 
by the dreutnUon of metabolite or hiatamlne-Uke subatance^J? the 
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complete knowledge 

I cannot find suitable cases ^ ^{y days I 

knosoH as passive ^nd , 

that mucli aid was given In recovery V practiceb^l 

by well attested facU that some of my 

l 4 n marred by the very trratmMt I “ 5 "“ [onnubted and 
This view from so celebrated an 5.- jubstanthltd 

remlttmgly reiterated lor the is yea” ‘“".‘T ? British tejahr 
the enduring opinion inculcated In the mind poin " bastd 

practitioner by John Hilton s "“'able volunw, nanlpulatlon. 

In his pnnclple of treatment by rest '^‘hont , 

He had, from 1853 to 1878 successfully l^t” 

system of therapeutics In which eKrd^ art ol HBim 

more place than massage or raanlpulaUon The P tie 

and Thomas are sOU strongly operative In Amerim jneasuro- 

old style regular practlUoner against physical thempe ^ 

The Vasomotor Reflex Arc. — ^Besides the we art 

muscle-neural arc as a single appara^, a motor ^ 

cemed with another reflex mechanlsnv—the impair^ ^ 

which controls the supply of blood to the pnedt^ 

iiciency In muscle subjected to accident or dlse^ ^ 
quesUon arises as to the best means of mainUimng " yntfl tK 

^rhich is paralyied (the muscle-neural arcs are ^ of the 

restoration of nervous control. Suppose the eoerttt m f ^jiyjed 
Is Interrupted. In the early stages of degeneration o i 

muscle, massage (which Is not a Btiroulus to nnythfag 

stimulus to the neural arc) cannot be expected to (» , ^ ^ 

harm If the arc Is entirely intemipted. This muscle is as 


of rest as a fractured bone. , there Is 

The question Immediatrfy arises first, as to 8°“ 

iatisfactory means of stimnlatlng the vasomotor me<^ ^ 

secondly Aether stimulation of this arc will have a benen 
metabolism of the flacad and paral 3 Ted muscle ^ accom- 

Fortunately If the vasomotor arc is Intact something can 
pushed in maintaining the metabolism of the damaged ® jjj.,uiatioo 
the voluntary control returns The application of them^ pi®'^ 
aids in maintaining arterial supply and venous return In tne 

pbyiioloCT of the Painful Muscle. — It is, of 
knowledge that the traumatized Inflamed muscle Is painfui on 
It Is the hope of the phyrical therapist to relieve this ptdn ^ 
menu The origin of this muscle pain Is apparently twofold 
I Spastic contraction of the peripheral arteries in certain 
conditions is gcnenaiy admitted The clinical enUty of 

naud s disease well lUustratcs this phenomenon The exacerwU ^ 
the pain ha\e been satlsfactorfiy demonstrated to correspooQ 
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attacks of arterial spasm Odermatt regarded spasm of the arteries 
as quite similar to intestinal colic. He found that sudden distention 
of the arterioles produced painful sensations Where irritating sub- 
stances were injected into artenes, no pain was produced unless the 
irritant reached the capillaries He concluded that, under these circum- 
stances at least, the impulses giving rise to pain arose in the capfl 
lanes and not m the larger vessels. Odermatt proved furthermore 
that painful sensations art produced by distention of arteries regard 
less of their rise. He believed that capfllanes manifested sensibility to 
changes of caliber — both dilatation and contraction Intravenous in 
jections of salvarsan or uroselectan, as Is well known cause pain 
during the puncture of the vein wall and If the wall is damaged and 
becomes spastic, painful sensations may persist for long periods 
Stimulation of the perivascular sympathetic plexus is probably re- 
sponsible for this pbenomenoo However diSerent arteries are icmnd 
clinically to respond differently to obliteration by surgical ligation. 
All arteries arc not equally sensitive to the compression resulting from 
trauma. Ligation of the superior thyroid art^ often causes pain 
radiating to the lower Jaw wb3e hgatlon of the inferior ttyrold is 
notably painless Odermatt found that Ugatloo of the common carotid 
Iliac and pan of the mesenteric supply was painful He found that 
some arteries which were sensitive to ligation were painful when dls 
tended. The true paths of the afferent pamful Impulses from the 
muscles are not entirely established. It seems definitely established, 
however that these Impulses pass through fibers connected with the 
posterior root ganglia of the spinal cord and are no different from 
sensory nerve* elsewhere In the body they simply happen to travel In 
the same sheaths with so-called sympathetic nerves In the same 
sympathetic trunks the efferent vasocomtnetor fibers may pass down 
to the vessels Vasodllstatloa is probably not so simple a reaction as 
vasoconstriction Lewis has coovindngly demonstrated that dilator 
fibers may be present In the sensory nerves and not act directly on the 
vessel, but cause the liberation in the tissues of a hlstamine-h'te body 
the ‘H-substance ” which dilates capillaries by a direct chemical ac^ 
tJon on their muscle walls 


3 Muscle Ischemia, dtber from vascular spasm or pressure on the 
blood vascular system of a musdc by edema, extravasation of blood 
or the cellular products of Inflammatloa may cause pam on active 
motion Lewis finds that paio may develop in contracting musdc even 
without artenal spasm. His observations lead to the view that the 
stimulus causing pain Is delennined by some chemical or physio- 
chemical agency within the mass of muscle When a musde contracts 
a release of metabolites occurs within the fibers and obviously these 
may diffuse and cause the painful stimulus Histamine or the “H 
substance U also Uberated In Injured or inflamed musde This mav 
fc a^t At ^y event, a stimulation of the absorption 

by the drculation of metabolite* or histamme-Iike substance* or the 
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cdraiatom fluid produced by trauma or by muscle actfoc, may rcctfff 
an abnormal status of the vasoregulatory apparatus, this aJi fa tie 
alleviation of pain on active motion of Injured or diseased musdt We 
have a satisfactory agent for the r^ef of vasospasm in deep heal 
(diathermy) The appheation of diathermy for this purpose hjj bcffl 
recently described by de Takats In the re&tablishmeot of the baUoce 
of the vasomotor arc, the approved physical treatroeot is “cootr^ 
baths/ or the alternating application of beat and cold Supcrfidjl wo 
brisk skin massage, or e/Heurage la reflected through the vasoowtof 
arc to the muscle, Inducing capillary dilatation of the ntusde beoeitfl, 
but it Is doubtful If massage of the muscle itself is ever Jostlhshfa^ 
this purpose and, in the flaccid paralyzed muscle, probably fa *-“1^ 
detrimental to the maintenance of vasomotor stability and roetshoBc 
activity 


Active Modoa.— Muscular action of a voluntary nature comp^ 
bends a more Intricate set of changes in muscle status than fa usmij 
suspected The single action of muscular contraction on the oi 
one musde or muscle group, which produces the desired effect o* 
ehorlening one arm of a lever and moving a Joint at Its iolenim m 
^ ter of motion, is accompanied by two odier types of muscle 
as antagonistic and synergic. Muscle reSducatlon 
refetabUahMt of muscle coerdfnatlon must contemplate the rtfst^ 
bjbroent o all these type* of action for every movement reidoat^ 
when a voluntary sliniulus causes one muscle to contract, its opp®^ 
to tlK law of radprocal 

inhibited, this fadhtates motinn nf fh» inini uoon A nmsAc 


tne time For any muscular actlOT exerted upon a Joint, 

w, may recogniie Ihw which ecowet, 
thoM which rehii UHl thoK which jikdytKiving p«rti, M 

^Olago^ igoobu oc prime movers comtitote the ^ 
ore the flesor mosdo of U* 

ciass and io the^^ 
r"'** *"'«■'«' the flccompilshiw^ 

fa M mo™ 

SS.““ars£=:"?'«^^ 

balance In slowiy accomplfahed rootioJ^lhe^nm'^Jfart ^ 
nnd harmonkmaly to aveVimi^^ thTpew 
tagoofata During violeot^S^ 

t,„fchly and almost comp,et.,y^S^„^'^‘^^P^‘X”i^ck‘^ 
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by sudden relaxation Is takfn up by the resIHence of the elastic 
muscle. 

(c) The third — the synergic or fixing muscles — displays an 

action which Is secondary and designed to aid the prime movers of the 
jomt In clenching the fist, the ^ergists are the extensors of the 
wrist, which aid finger flexion by lengthening the ngid arm of the 
lever by including m it the ulna and radius Even the triceps may 
contract to steady the elbow when the fist Is powerfully clenched In 
reestablishing strength of motion In weakened flexor sublimls and 
pirofundus muscles every physical therapy technician has noticed how 
the synergists If unlnvolv^ m the pathology will tend to extend the 
hand at the wrist when voluntary nngcr flexion is attempted by the 
patient This constitutes an overaction of the synergists 

Muscle Balance- — As an adaptation to physiologic need certam 
groups of muscles in the human body have developed In strength of 
motion and resistance to fatigue out of proportion to their opposers 
In the lower limb for instance the antJgravity muscles — which are 
the protagonistB In enabling a man to stand upright — are, m general, 
more powerful than thdr ORwnents while In the shoulder the adduc 
tors and Internal rotators overshadow the abductors and external 
rotators Another example is the relatively greater strength of the 
flexors than of the extensors of the wrist and fingers. In splinting or 
Immobnixing a jomt In a cast, the principle of muscle bahince must 
be remembered as it Is Important to put the muscle groups at rest in 
a position favoring the refetabllshmeot of motion in the weaker group 
as against the strooger The joint must be flexed somewhat in the 
direction of the motion of the weaker group More important still is 
the admonition against allowing a paralyied joint to assume the posi 
tion of contraction of the stronger group e g allowing an mjured 
shoulder to be carried In a sling In the position of adduction and 
internal rotation until shortening occurs in the more powerful adduc 
tors and mtemal rotators More damage is done in the weaker group 
by allowing overstretching than m the stronger group by allowing 
contraction and fibrosis Sir Robert Jones daims that m flacdd 
paralysis of muscle a single lapse in the protection of the weaker 
group against overstretching will set back the ultimate recmery of 
muscle function for months 


Muscle ReiL~Tbe position of fixation of a jomt when only one 
musde or muscle group is mjured inflamed or flacdd from paralysis 
constitutes on entirely different set of desiderata. The nonnal miide 
can be considered as possessed of two functions— that of contraction 
and that of relaxation Durmg the exhibition of dthcr of these func 
tions the contraction of a musde or the relaxation of a musde to 
'“J “”‘n,ctlon of Itj opponent, a mtude may be 
deseribed aj being m a Btate of imtatlon. To be more tecMc^ 
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Meyerhof and others have described the histologic appeanuicc d 
striated musde fibrils as consisting of an acconhon like sTrsngenwit 
of ‘spongioplasra*’ suspended io a more fluid ‘hyaloplasm® wiki 
permeates interstices of the spongioplasm" during relaxation tad 
Is expressed from between the folds of accordion during contrtc 
Uon, both states representing a change In configuration from the mA 
ing stage. 

The position of the various joints at which the opposing groups oi 
muscles are balanced varies with the anatomy of the joint and osmUy 
coincides with the largest capacity of the joint cavity Gcn«id]y It » 
identical irith the roost useful p^ositlon or the position of eJcdlco for 
ankylosis. Thus if we desire to put the joints and muscles produefag 
rotation of the radio-ulnar Joints at rest, a point midway betweffl 
pronation and aufflnatlon is chosen, while, If the knee and its fi«oo 
e^ensors are to be put at rest, a position of slight fiedoo h 
derirahle However when <me set of muscles is weakened or paralyM 
It is rested when the joint Is in such a position that the opposers u* 
“ relaxation or elongation beyond the normal status co^ 

rejwesent equilibrium for the particular joint Thb a 
a«:nt^ as the tero position” and represents the positico ho® 
w^ it U roost advantageous to begin the re&tabllshmcnt of acUw 
motion since the minimum of muscle strength Is necessary £o w 
weakened muscle to produce the first few degrees of joint moUoo. A 
WMA«ed musde cannot always pr^uce voluntary roodoi fn» » 
?« l«vera« and greatest rdaxation of musde. Tbh 

^ ^vtakened by paralysis, which initiates^ 

am hanging against the iSe of the erect 
Sii. ^ be^nniog with the arm lying at 45 degrees fcbdiK 

^ posiUoD Another example h the 

IW femorU to flex the thigh of a ps^ 

in^litv to already fieied a few degrees snd 

i^th^ of the thigh with the paUent standing ajd 

the ^ened fi«ar ^ 

infl for of function under dreumstances call* 

ot “poverty of motlOT contre^a This ca^ 

esTO by electrical tests (MralyaU of a ^ 

or neuromuscular arc retnJnJncr ^ nomjdetely funcUonfess. A 
floating In water takes 

funrtion in initiating motion by®^Sf, P'^P'' 
which is suspended In a med£^^!S? ‘J' 

Such methods ol reMucs^^o ^ orra sp^fle grsW 

tK'C than stimulation by electric Infinitely more eff 

eUdting the stretch reflexes 

vasomotor tone with the iocresjZ s^latlon to re&l^ 

Into this scheme of muscle rehahmij^®*’' smootW 
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Physical Teeatment or Muscle Tendon Pathology 

Contusions and Sprains. — The msDagement by physical treat 
roeDt of the acutely traumatized muscle and tendon is rather um 
versaHy standardized and generally accepted as consisting of rest 
elevation and the relief of edema and passive congestion. Little can 
be added to the general Indications for treatment The application of 
physical treatment to Injuries of soft parts presupposes that a definite 
diagnosis has been made This assumption cannot be made without 
complete investigation of the posslbllldes of underlying bone and 
blood vessel Injury In 1912 Ross and Stewart provided ample eiperi 
mental evidence that the bgaments have a greater tensile strength than 
the bony prominences to which they are attached They showed that 
when there is a so-called tear of a ligament, this takes place at the 
insertion of ligament into bone in the great majority of cases and 
that, with the teanng off of this ligament attachinent a fragment of 
cortex Is wrenched loose The common type of ligamentous mjury 
then, is a periosteal injury with the avulsion of an apophysis of bone. 
These hgamentous injuries are In reality fracture-sprains not simple 
sprains The same mechanism is operative when a tendon Is injured 
by sudden stretching as for instance in falls on the extended arm, 
vriiere the flexor muscles of the wrist and fingers and the extensor 
muscles of the elbow are forcibly stretched Fracture is much more 
common than tear of ligaments or muscles and If a muscle-tendon 
system is tom off a fragment of bone at its Insertion comes off with 
it The indications for treatment of this ‘sprain fratture” are entirely 
distinct from the treatment of a simple strain of muscle or tendon 
\ ray diagnosis is essential here Fractures of the greater tuberosity 
of the humerus are easily mistaken if not i rayed for sprams about 
the shoulder and slight cortical avulsion Fractures of the great 
trochanter tip or of the base of the fifth metatarsal, where the 
peroneus brevis Inserts are ea5ll> overlooked and considered respec 
dvely as gluteal strains or peroneus tendon sprains. 

Injuries of the back are frequently dismissed from serious con 
slderatlon as merely muscle contusions and physical treatment is 
directed on a basis of this diagnosis Writing on the with which 
mistakes are made In back contusions Cohn makes several important 
points 

I The diagnosis of contusion Is not justified unless everythin^ 
else IS eliminated ® 


a Proper Investigation wfll reveal a greater frequency of fracture 
of the transverse processes incomplete fracture of the vertebral bodies 
and sacrai injuries 


fli, cxamlnaUon with detailed records of our 

nodlngs will eliminate damage suits. 

4. Pallejitj will IcM pemanent diabiUty It tbtir condlUoiu 
ire properly treated m their early stages. ’ tunoiuoils 



10 & Musclc-Tcndon System, Tendon Sheathi, Bumc 

Meyerhof and others have described the histologic appearance of 
striated muscle fibrils as consisting of an accordiondlke arranj;fa:i^ 
of spoogioplasm” suspended m a more fluid ‘'hyaloplasm wM 
permeates the Interstices of the “apongfoplasm” during rrian ttm ro 
IS expressed from between the folds of the accordion durmg 
tion, both states representing a change In configuration from the rest 
mg stage. , 

The poalticm of the various joints at which the opposing ptiops 
muscles are balanced varies with the anatomy of the joint 
coincides with the largest capacity of the joint cavity ^ 

Identical with the most useful position or the position of 
ankylosis. Thus, if we desire to put the joints and ransdes 
rotation of the radio-ulnar joints at rest, a point midway 
pronatlon and supination is chosen, while, If the knee and 
and extensors are to ^ put at rest, a position of sli^t Scri m a 
desirable. However, when one set of muscles Is weakened or paralyn^ 
it la rested when the jomt is in such a position that the 
In a state of relaxation or elongation beyond the normal 
sldered to represent eqnlllbrhim for the particular joint Tna » 
described as the “tcro poaiuon’ and represents the poddoo ^ 
which It is most advantageous to begin the reestabUshment of acsi^ 
moboo, since the minimum of musde strength is necessary Jo toe 
weakened musde to produce the first few degrees of joint moticfi. a 
weakened mnscle cannot always produce voluntary motion frtra a 
position of greatest leverage and greatest relaxation of muscle, 

Is exemplified In the deltoid weakened by paralysis which 
abdu^on In the arm hanging against the side of the erect ^ 

aM^ an arm beginning with the arm lying at 45 degrees sWtff 
don with the patient in the supine position Another example Is w 
^mty of ^ flaedd quadriceps femoris to flex the thigh of a 

^ “Iready flexed a few degrees and Itt 

Inability to initiate flexion of the thlitii with the patient standing 
with the weight of the leg exerted against the weakened floor M 
ap^rentiy «mpl^ panlyad musde is often found when testrt 

In leropodticm to ahibU some function under drcumstances o^ 

»tr«gth and contraction. This conj^n 
of ‘po^ of motion” may exist in motor paralysis of a musde whkft 
even by electri.^ testa, appears to be com^^ fonctionless. MufJe 
OT ncuromuswlar ^ retraining of weakmed musdes of a patitft 


c V nf Practically Its own spedfic gra^V 

considered Infinitely more effec 
inassage I^ted mot^ 
elidting ^ thermic itimulation to reSstabgh 

\'a50ffl0tor tone wim the Incrcashig strength of the musde fit smoothly 
Into this seberoe of musde rehabniution. 
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The best guide as to the depth of massage is pain. The technician must 
be repeatedly warned and the patient advised that massage to be 
effective and not injurious must Leep below the threshold of the pain 
impulse 

The question of the early employment, after contusion of heat or 
cold depends also upon the patients reaction Severe angiospasm is 
painful and if the application of either heat or cold or the contrast 
bath of alternating heat and cold, leav-es a painful extremity or muscle, 
it IS contraindicated. In most cases, howcv'cr heat is the dwlce of the 
patient However it a Important to note that this is not always true. 

In 1917 Leridie be^n to mate oscfllometnc tests on contused 
extremities His associates Flerei, Albert, and later Fontaine and 
MIloycvitch have repeated and ehdwrated these tests. After a con 
tuslon of any part m man the penpheral nerve ending are exdted 
and by reflex action the equilibrium of the vasomotor system is dis- 
turbed These osclllometric tests prove every traumatism to be above 
an, a traumatism of “vasomotoridty The disturbance of the V’aso- 
motor equilibrium expresses Itself sometimes after a brief stage of 
constriction, by activx vasodilatation. As a rule these vasomotor 
dianges are transitory and bence of no importance to the physical 
therapist Sometimes, however the disequilibrium persists and either 
(1) a chronic spasm and constriction of vessels or (3) v^asodilatation 
becomes a fwnnanent state. Furthennore Lenche beeves that the 
vasodilatory state is not continuously the same there being at the 
beginning a varying penod of active vasodilatation with local hyper 
emla, followed finally by passive vasodilatory changes with cyanosis. 
It Is difficult to analyte the reasons for this sequence or to account for 
it definitely on a basis of our present knowledge of the autonomic 
nervous system control of the caliber of blood vrascls. It presupposes 
an active vasodilator mechanism which, as has been mentioned arxive 
has not been satisfactorily demonstrated in man. Individual sus- 
ceptlblhty may be the dedding factor With Poheard Lericbe has 
demonstrated that an atrophy of bone as well as of musde, occurs 
concomitantly with vasodllatatkm In the adjacent soft parts In the 
first class with beginning chronic vascular spasm, it is important to 
secure the return of the normal vasomotor balance by gentle massage, 
mechanotherapy graded exerascs and, above all penetrating bStby 
diathermy AH these means of stimulating vasomotor tone may easily 
be ov-erdone and the danger is greater In too energetic than In too 
moderate treatment. 


In the group with vasodilatory reactions unless elevation of the 
part and bandaging to relieve the swefliog are Instituted edema and 
fibrmli ™y ensue, like the s<MaUed 'bniwny edema” of lymphaac 
obstruction plus Inlectlon, Lericbe bebeses that the tvne tilth v«<n- 
dHatatlons should be treated by the topical appUcaUoX cold t^ 
or et-en ice at f^ent mters-als He raises the question of the uosslHe 
value of local hloodJetllng an antiquated method for the iSf^of 
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Espedal care must be displayed In the study of sprained lad ttate 
mu^es to detemune whether the trauma described by the patient mu 
really severe enough to have resulted in the degree of tenderoes, 
loss of motion displayed by the Injured mmde-taidoc 
systOT On examination of the patient for tenderness and Incmsed 
woslstw^ of the various affect^ muscles, the examiner must tlrrays 
^ to^d a suitable mechanical explanation fn terms of rausde fane 
tion rbe origin insertion and course of the affected musde ihoold 
^rrespomJ rnechanicaDy to the probable lines of transralsskio tad 
oisslpatlon of the traumatleing force If the subjective sympicens art 
00 severe or the lines of tronsmlssfon of force unlikely afta a 
uma a s^rch for other piathology ihnn muscle-tendon Injai} must 
® ^ spectacular mistakes ever made by w 

Mieoiwth s^ds out In the mind of the writer This occurred when 
^ medical student, the removal of a gaagrcocwJ 
^ of which protruded one-half the length of i 
^ swallowed weeks earlier and had caused severe 

^ psoas muscle, into which it had penetrated. 

following the advent of gangrttocs 
had * tender and contracted right psoas mosrlj 

aPPendldtu can easfly be lrat«i 

soastjc ^ infected kidney for a straured wd 

Inmborum nmsde. 

frarture about the elbow are found to conceal * 

aSreTof ^ surprising number of cases since the 

^^tfou of fnVriea and this Is 
the radial bead^the deserve Immediate 

confused iniunn u »v, * nendlng fragments One of the most ea^ 
is commonly thou^f^ ^ scaphoic^ 

synovitis aWt^ hgamenta or a traumatic ic^ 

reveal the deUralTfSe^.^^^' 

later after the alltrbt absnmt? another view taken a 

(which constMtly occurs ^ margins at the fractu^ 

«en as a tadioluL^e^J! ^ aHowl the fracture to be 

As to the use of eIevnrifT« j . 

the sev'crdy contused muscle Ik!?* ^ aplinta or hgfat bandagmgf^ 
the time however at which ^ controversy RegsrdlDg 

the edema or product* of ^ purpose of disipaj®^ 

the stretch re^ „ deeper‘mLage to el^ 

should be initiated the orrinfl^ v^motor arc of the 
believe that passive moUra or r*,i »t tcchoidaiis vary Soct< 

supplant massage This probaSt should almost 

masseur In general h can be Mi>i ^ psychology of ^ 

masseur the more bis tendenev that tie more ignorant 

massage during the process of injured musde by d«P 

Ing of the damaged parenchyma* 



Treatment of Muscle Tendon Pathology 


The best guide as to the depth of massage U pain. The technician must 
be repca^dly warned and the patient advised that massage to be 
effective and not Injurloos must keep below the threshold of the pain 
impulse. 

The question of the early employment, after contu^on of heat or 
cold depends also upon the patient s reaction Severe angiospasm is 
painful, and if the application of either heat or cold or the contrast 
bath of alternating brat and cold leaves a painful extremity or muscle, 
it Is contraindicated In most cases, however heat is the choice of the 
patient. However it Is Important to note that this Is not always true. 

In 1917 Lerkbe began to make osdlloraelric tests on contused 
extremities His associates Flerex, Albert, and later Fontaine and 
Mlloyevltch have repeated and elaborated these tests. After a con 
tusion of any part in man the peripheral nerve endings are exdted, 
and by reflex action the equilibrium of the vasomotor system is dis- 
turbed These osdllometric tests prove every traumatism to be above 
afl a traumatism of ‘vasomotoriaty The disturbance of the vaso- 
motor cquiUbrium expresses Itself sometimes after a brief stage of 
ccraslriction by active vasodilatation. As a rule these vasomotor 
changes are transitory and hence of no importance to the physical 
therapist Sometimes, however the dlsequHIbnum persists and either 
(1) a chrome spasm and constriction of vessels or (2) vasodHatatlon 
becomes a permanent state Furthennore l^enche beeves that the 
vasodflatoty state Is not continuous the same there W-lng at the 
beginning a varvdng period of active vasodilatation local hyper 
emia, followed Anally by passive vasodflalory changes with cyanosis. 
It Is difficult to analyze the reasons for this sequence or to account for 
it definitely on a basis of our present knowledge of the autonotmc 
nervous system control of the caliber of blood vessels It presupposes 
an active vasodilator mechanism which as has been mentioDed above 
has not been satisfactorily demonstrated in man. Individual sus- 
ccptibHity may be the deeding factor ’With PoUcard Lerichc has 
demonstrated that an atrophy of bone as weU as of musdt occurs 
concomitantly with vasodflal^on In the adjacent soft parts In the 
first class with beginning chronic vascular spasm, U is important to 
secure the return of the normal vasomotor balance by gentle massage 
mechanotherapy graded exercises and above all penetrating beat tw 
diathermy AH these means of stimulating vasomotor tone may easily 
be overdone and the danger Is greater hi too energetic than In too 
moderate treatment. 

In the group with viaodlltUoty rnictioM unltM drvaUon of the 
Pjrt ud bandaging to relieve the swelhng are ImUtuted edema and 

ddatatk™ I* tested by'Se'S^ 

or e,-eii Ice at frequent fatervals He raises the 

value of local blood letting an anUquated method for the reUM of 
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Espedfll care must be displayed In (he study of sprained ind teads 
muscles to determine whether Ac trauma dc5<^bed by the polkol »» 
really severe enough to have resulted in the degree of 
spasm and loss of motion displayed by the Injured moscl fr-tta ™ 
system On examination of the patient for tenderness and Inaeistfl 
consistency of the various affected musdes, the examiner must *^”3^ 
try to find « suitable mechanicol explanation In terms of 
tion The ongin insertion and cour3e of the affected muscle 
correspond mechanically to the probable lines of transmuslOT 
dissipation of the traumatizing force If the subjective symptoms m 
too severe, or the lines of transmission of force unllhely after * 
trauma, a search for other pathology iMn muscle-tendon InJurj m™ 
be made One of the most spectacular mistaJees ever msclg o y^ 
osteopath stands out In the mind of the writer This occurred ^ 
he vnlneBscd^ as a medical student, the removal of A gangrene 
appendix, from the tip of which protruded one-half the length ot » 
pin. This pin had been swallowed weeks earlier and had caused 
pain and spasm of the psoas musde, Into which ft had penef raW 
Prior to the operative removal foUowing the advent of gaop^ 
appe^ldtls the patient’s tender and contracted right 
hod been thoroughly and conscientiously massaged and manlpuiaOT 
by an osteopath. A retrocecal appendicitis can easily be 
strained psoas musde, and an infected kidney for a strains ano 
spastic quadratus lumborum muscle. 

Injuries ol the muscles about the elbow arc found to 
fracture of the radial head In a surprising number of cases ^ ^ 
advent of routine i ray ceaminaUon of inluries and this fa ’’J 
[wrtant itoce ^ of these fmeturej deserve Immedlale removal « 
the ra^ ^ 7 oSendlng fragments. One of the nv^ 
^fused injuries fa that of transverW^ fracture of the scaphoid tthld 
* “P"* of ligaments or a traumstic te^ 
synovdtfa a^ut ^ wrist, becauw, the fost x-ray pictnte does 

another 4w tsiea s ^ 
abaction of the bone margins at the It*^ 
(which coostotiy ocenrs in fractures) then alloi^^ fracture to he 
seen ns a radiolucent defect. 

. 1 ^ cj^adon and rest by splints or light baodagiDg ^ 

■tg eden» or 

bellet-e that pasiira motion or reslsUv^ extr^ '^IJ^'^myendreiy 

=•“ 'SIV3»?= z.S«', s 
=r; 



VoDanann s Ischemic Contracture 


(a*»t*r •] Iff 


Robert Jones has often pointed out, these surgeons prejudice is based 
on the faulty techmc of their procedure In forcible manipulation the 
following precepts are mandatory 

I Preliminary bating massage and manipulation must be con 
tinned until no furtber Improvement of function can be obtamed 

3 No acute or subacute arthritic'’ Jobt must be manipulated, or 
Its attendant muscles forcibly stretched. 

3 The muscles to be stretched must be massaged while the stretch 
ing Is taking place. 

4 The operation must be performed m stages 

5 At each stage one motion only can be attempted. For instance 
only the adductors of the shoulder can be stretched at one operation. 
Internal rotation and external rotation must be accomplished m two 
more separate c^rations 

6 Motion is continued only until adhesions about, or fibrous bands 
within, a sm^e muscle or group once are felt to lengthen Often a snap 
accompanies the breaking of adhesions 

7 The new position of the lengthened muscle must be mamtained 
after each operation. 

8 Heat and massage of the treated muscle must be continued until 
the tenderness resultbg from the forcible stretching has disappeared 
before another group is stretched 

By this graded method of forcible manipulaticm extended over a 
period of several weeks residual shortening and stlfTness In contracted 
muscles may be alleviated. This method of manipulabon should how 
ever be employed only after beat, massage and active and passive 
motion have failed fully to restore function In contraction of the 
flexors or extensors of the fingers continuous elastic traction may 
expedite the ordinary methods of physical therapy 


VoLXlIANN 8 ISCHXXnC CONTHACTUaE 

Stromeyer (1838) and Volkmann {1869) described this disastrous 
complicatioa of Injury and subsequent Isihemia producing a flexion 
contracture of the fingers, wrist and forearm. This condition well 
exemplifies the necessity of cofiperation of surgeon pi^rskal therapist 
and patient In the treatment of every phase and stage in Its develop- 
ment. Once established as an extensive degeneration and atrophy of 
muscle parenchyma, with fibrosis of the muscle-tendon stroma and 
secondary involvement of nerve trunks and joints it chaHenga the 
most expert attempts at reconstructive surgical treatment. 

The forearm is the commonest re^on Involved but other anatomic 
g It* wbere long ramda arc encaacd 
unyielding lajTia and acpu of faaaa. Vottmann 
hlmacll conaidcred the contracture aa due primarily to tha Interi^it^ 
with the drculaUon oi muacle Celia from d^Ctl^ mSt X! 
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congestion X-ater, he advises ohemote local or general douches of hrt 
and cold water, as In the bvdrotberapy practiced at Aix-les Babs. 

The Rupture of Muscles and Tendont— The rupture or pardil 
rapture of a muscle or tendon may result from inusedar woloice or 
from A direct sharp blow on a contracted muscle or tense tcpd on. If 
the attachment to a bone Is avulsed, It must, in most case be sor^ 
cally repaired Immediate repair of ruptured muscles and their 
and tendons should be undertaken hefore contracture of the mnscle 
and fibrosis of the stroma have occurred If immediate repair fa ^ 
feasible, coaptation splints should be applied to the muscle hetty to 
prevent contraction and separation of the ruptured parts 
this is possible The part should furthermore be put up in the posits 
assumed by the muscle during contraction, in order to approinnate ta 
separated parts and prevent shortening and contracture of the 
ing muscle group After repair, the muscle must be Immobillied I® 
same posihon and the application of physical treatment, except 
IS contraindicated for a p^od of six weeks to two months, 
days to two weeks however a repaired tendon be passively mc^ 
dafly by genUe manipulation of the jobt involved in its 
through an arc of a few degrees The splint should be replaced tome- 
di^y without the cxhIblUon of any active modem The sw* ^ 
sideratlon in treatment is shown the avulsed tendon sttachmrat, ftltff 
the spicole of bone it carries has been nailed back. 


The C^nic Traumatiied Muscle— The patient often 
himsdf for treatment after fibrosis and ccrntraclure ol an 
muscle and sometinws of Its synerguts have already occurred ^ 
qoe^on of gradual or forcible stretching presents itself The gr^ 
B atch ing ofa shortened muscle is distinctly an art. The novice 

expects results to appear too rapidly Massage, after baking^ 
Jathemy ^ wu^t softened the musde Is the routine appf«^ 
Pain or at least d^rafort, during treatment does not prevent a 

^ indicates damage to the 

7^ ^ ^ question as to whether dally improvem®^ 

“d S^ch a course d 

readied where no fn^er Improvement h 

^ adjacent joiptXmbearabk 
1 (^vloced that no tuberculoiuOT iroDorrbeal Infection 

exists in the joint, and no active nrthr^n ur grawiuc , ^ 

of the jdnt Zd ^ TST 

tioni-ain be oUmipted SKb 

geoni itrennoudy lo condemn fordhll^^V^ theb 

own nnfortnnale opericncc in too {cdot 

and .hortened muKle gronp, 

a„^.,.ed hna made .bcm o?"tLrenl'^^ 



VoQcmann s Ischemic Contracture 
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TetoM nJ 

The onset of symptoms the Ischemic stage fa often acute and fol 
loTTs the damage to the muscles within 12 hours Before the extrinsic 
pressure of the splint or cast fa removed or the circulatory obstruc 
don IS relieved the part distal to the injury becomes cyanotic or gray 
cold and pulseless edema develops and the pain fa severe Flexion 
of the fingers begins to appear and attempts to correct this aggravate 
the patn Removal of the cast alleviates ^ pain to some extent, but 
the swelling continues to be present for several days, though the pulse 
returas The flexor pronator group now feels firm to the examining 
finger and may be palpably friable Loss of power Is noted m this 
muscle group and sl^ sensation over the median or ulnar distribution 
may be decreased The patient finds the hand now practically useless 
In grasping 

^me cases develop more gradually with a smaller degree of pres- 
sure or obstruction on remov'al of a splint, or on examining an In 
Jured arm 5 e\Tral days after Immobllliatlon, the affected muscles 
are found to be firm and have started to contract. Pronation and 
supination are limited and the forearm tends to pronate If the pro- 
nator radu teres fa Involved Often elbow motion fa limited On re- 
moval of a cast or splint if muscles and skin are found sloughing from 
pressure the harm has been accomplished even though no warning 
pain has been experienced 


Treatment. — treatment at various stages furrusbes a striUng 
and typical example of the importance of adopting the viewpoint of 
muscle protection treatment during all phases of the surgical miin 
agement of injured extremities. Propaganda against circular casts 
for the Injured elbow and forearm and attempts at forcible retention 
of reduction or coaptation of fractures by splints has been thorough 
and m general effective. Thorcnigh training in the surgery of mjury 
Indudes Inculcation of the prindple of complete and anatomic re 


duction of fractures of the humeral condyles with early open opera 
Uon if gently applied dosed methods f^ The education of every 
medical student must feature the dangers of any fracture treatment 
which leaves the part painful after reduction has been accomplished 
In elbow fractures fn which the Jones position of complete flexion 
and supination — even If the fractures by subsequent roentgenologic 
check up are seen to be perfectly reduced — leaves the elbow swollen 
and cyanotic or pulseless the complete flexion must ^ discontinued. 
Every elbow or forearm fracture or Injury must be Inspected at fre- 
quent lnter\’als during the first few days for the advent of any of 
these dangerous symptoms of Impaired arculatlon In some Injuria of 
the forearm with or without fracture it is wise to decompress the 
tnusdes by lateral slits through the deep fascia. It Is better to employ 
el^evalloo airf traction un^ any unusual degree of swelling disappears 
^ to^t on rtductioo. Hot drcMmg, and dlalh^ 

nld In the rdlaf of Intrindc prejsore of modcrata degrre Imi^S 
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quent ischemia and ischemic necrosis The degeneration of nmsde 
was thought by Bardenheuer to be due to toxic necrosis as the resoH 
of venous stai^ A third explanation is that of J J Thomas, 
believed that nerve involvement was not a complication bat s aecei- 
sary etiologic factor In assodaUon with ischwnia and varyieg gr*da 
of venous obstruction It is apparent that extrinsic pressure front the 
application of a tight splint, circular casts or Esmarch bandages fa t 
common cause of the <«)nditlon, but Bardenheuer found that 8 pet cert 
of the cases occurred in fractures where no splinting or ImmohlHa 
tion treatment was administered Jcpson, and later Lewis detncfr- 
strated that an accumulation of blood or the advent of edema m the 
deep vaginal ^jacc (Prentiss) on the flexor surface of the forearm can 
prod uce Ischcttdc contracture Jones states that 19 out of 40 
were associated with fracture about the elbow Mcyerdlng found in 
lao cases treated at the Mayo clinic, that about 5 per cent had had 



Fra- i E>k|T»ia of clutlc taXaaioa oppomtia for c*rfy faetianic eootrwi'H*- 


IrndMve esses the bn^ 
sutrimaon und flfrlm b^aitd by Ibc Joots method of comfW' 
'>•»* TW> poridoo H probaNy^l^ 
toAoSdSte ■«"*** left displeced taj 

SS^tZ^ tS fotced into the anteen^ 

,«5Ply blowing ^ 

silt Into the de^ wiglniKS ^ 

In n few tejKSted 

pressure upon the flexor p^^™ ^ 
established the pathdoX^te^^^ forearan muscles 
Irretrievable damage lsdoiS^^° ssreHlng app<^ 
muscles b«»me necrtrtic, friable n«e4^,”^6jia a short 
sented by fibrous cords and ihc Later they are rep^ 

hand ate encased In a fibrous forearm •« 

Ischemic atrophy and the alrtS^f^*^? l>«o<ne softened arf 
Ushroeat of muscular conlraS?^ ^ 

the tnoiion of the joints ™ '^fif'JIty fibrous ankylosis Itoiri 



Volkmann t Ischemic Contractiirc 


The onset of symptoms the Ischemk stage is often acute and fol 
lows the damage to the muscles withm u hours Before the extrinsic 
pressure of the splint or cast Is removed, or the arculatory obstruc 
tion IS relieved the part distal to the injuty becomes cyanotic or gray 
cold and pulseless, edema develops and the pain is severe- Flexion 
of the fingers begins to appear and attempts to correct this aggravate 
the pain Removal of the cast aHeviatea the pain to some extent, but 
the swelling continues to be present for several davs, though the pulse 
returns The flemr pronator group now feels firm to the examinin g 
finger and mav be palpably friable Loss of power is noted in this 
muscle group and *it in sensation over the medi^ or ulnar distribution 
may be decreased The patient finds the hand now practically useless 
in grasping 

Some cases develop more gradually with a smaller degree of pres- 
sure or obstruction on removal of a splint, or on examining an In 
jured arm several days after fmmobUlxatlon the affected muscles 
are found to be firm and have started to contract. Pronation and 
snpinatlon are ilnuled and the forearm lends to pronate if the pro- 
nator radii teres Is involved Often elbow motion is limited On re- 
DKfval of a cast or spUnt If muscles and skin art found slou^iing from 
pressure the harm has been accomplUhcd even though no warning 
pain has been experienced 


Treatment — The treatment at various stages furnishes a striking 
and typical example of the Importance of adopting the viewpomt of 
muscle protection treatment dunng all phases of the surgical man 
ageroent of Injured extremities Propaganda against dnmiar casts 
for the injured elbow and forearm and attempts at forcible retention 
of reduction or coaptation of fractures by splints has been thorongh 
and in general effective Thorough training m the surgery of Injury 
Includes Inculcation of the prmdple of complete and anatomic re- 
duction of fractures of the humeral condyles with earlv open opera 
tkm if gently applied closed methods fab The education of every 
medical student must feature the dangers of any fracture treatment 
which leaves the part painful after reduction has been accomplished 
In elbow fractures m which the Jones pillion of complete flexion 
and supination — even if the fractures by subsequent roentgenologic 
check up are seen to be perfectly reduced— leaves the elbow swollen 
and cyanotic or pulseless the complete flexion must be discontinued 
Every elbow or forearm fracture or Injury must be Inspected at fre 
quent intervals during the first few days for the advent of any of 
these dangerous symptoms of impaired drculation. In some iniorio of 
the forearm with or without fracture It fa wise to decompress the 
muscle by lateral sUts through the deep fasda. It is better to emnlov 
elevation and traction unm any unusual degree of swelUng disapp^ 
'eduction Hot drmtog, atS duiS^ 
aid In the relief of mlrfnsic preaure of moderate d^ Imi«S 
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debridement and loose closure or drainage of contaminated nsude 
mjuriw prevent deeper infection Bud the effects of pressore fa lie 
deep muscular compartment 

Mcyerdlng has admirably divided the treatment of the estaWahed 
ccmdltfon (nto several groups, which can be modified someshat, » 
foUom 


1 When the muscle damage has occurred and has been diaipari 
■^^n B few hours by the symptoms described above as the onset, 
attt^onment of the treatment of fracture or Indskffi of the foresrm, 
or both are Indicated Relief of minor grades of sweblng can be 
talnra by skilled massage Surface stroking (avoiding the edesnitco, 
^oHot and painful area at first and gradually encroaching 
“tCT) fa succeeded in a few davs by deeper stroking and, nnaUy 
m couTM of weeks, by gentle kneading No such treatment iho™ 
D^oltowcd by pain or discomfort In the words of Momefl, ^ 
^od^wOTking Uw fa that if pain can be relieved by masMge, ^ h 
ttcrcfae In a warm whirlpool bath, foUowed by grade 
fof edema resulting from contusion Gentle trtc 
^ sp^^t or the type of 

elmtlon of the am, 

donng the penoi, phyricaj therapy la not W»* 

li <s first seen several weeks after the contraeftm 

'* of iiltle or IK. value The bma!^ 

“'"fded, and fibrosis of the mffido to 
bath and actlvr «fema by massage and wbir!^ 

^ If a ^tteTb^carefuI dtcbto 

sbable. Alter the'S!j”^'*°° ’*'^oh the contracting muscle b d^ 

?Sciroo^U rtaeka it U nnquesUonably det*^ 

are alwaysrtrcenaider.hifk??‘r“’^™ fiy means of elastic 
prodo^ of pStoAt^hl^^V n««‘ to 8“^' 

the hand should be patient comes to the surgem 

““npresdon and If this b.'S^ of o’”" " 

dkated to free the nerve ^^'”*d, an operation Is temediatriy to 
from cfcalrii, a neurolysis being dtoe f‘ 

a deformity ’»to present themselves w^ 

stml^tened or fn which the fingers cw ^ 

wb^tbere is no with the wrist fiesed 

of the fingers or wrist, OftofSTa”' ffifoofoK to the jotot ca|^ 



massage and are best operated continuous citensiOT a^ 

ma»age to restore fleribciry *7^^ ® course of stretchlag 

supply The operation of cboin> increiuc the Wood 

*» the BaPey operation of severing 



Spasm of Voluntary Muscles tSjSS^ji] 

the flexor supinator group and the pronator radii teres close to their 
origins and transplanting them larOier down the iorcaim The Max 
Page modification of transplanting the inner condyle, which gives origin 
to a large number of the fibers of the flexor pronator group to the 
inner aspect of the ulna offers a larger chance of establishing a firm, 
bony origin for the shortened muscles Either of these procedures offers 
less chance of resulting fibrosis than an attempt at tendon lengthening 
in the wrist or forearm, where the tendons are already anemic and 
atrophied After from one to two weeks rest on a cock up splint, active 
physical treatment must be continued to preserv-e the blood supply 
of the shortened muscles and pre\'ent fibrosis in the new region of 
operative injury Elastic traction splinting may need to be resumed 
Acth*e motion Is of prime importance to preserve the neural and 
vasomotor arc. 

4 A last group of old contractures have atrophy of the bones and 
ankylosed i<^ts as well as atit^y and fibrosis of both flexors and 
extensor* of the wrist and fingers. The fingers cannot be straightened 
and yield no results from prolonged physical means of treatment 
Surgery is definitely indicated here to restore somewhat the norraal 
appearance of tbe hand which may atfll retain a sli^t grasping power 
or somfc degree of opposibfUty of the thumb 


Spasu or VotoNTXar Musetss 


There is a large group of cases which appear for treatment with a 
tendency to spasm of a muscle or muscle group These have been 
divided mto functional and VeBeid or "irritative but at a glance 
It can be seen that b any particular case it is not always easy to 
decide that tbe condition is purely funcUcmal without a reflex com- 
ponent, There is no doubt that a contracture may begin as a func 
tional or occupational type and later on faupalrment of the neuro- 
muscular arc or vasomotor arc may occur from disuse of the part 
According to cause a better grouping suggests itself as 
I hfuscle habit and occupational, 

U Reflex. 

a Without a vasomotor imbalance 

b Accompanied by or tbe result of \'asomotor imbalance. 
Iir Symptomatic of toxic, consutuUonal nervous disease 
IV HystencaL 


Tbe first group may fn some Individuals be explained by sug 
gestlon the habit of contraction being established as tbe result of a 
trivial trauma which causes shght pain on moUon of a muscle croup 
Any trauma which disturbs the normal mechanism of the 
may lead to a purely functional disability It is difficult to draw the 
IlM brtwMn tiest and enja of purpoatfol oaggerstfan of Jinhl 
ijmptoma reaulbng from tie dealie of lie patient to reedvt ^ 
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pensation or to substanUate a dalm In common law Apparently, the 
habit of contraction of a certain muscle or group at first is vohmtry 
but later the patient by autosuggestion, believes that the contrsclks 
actually exists, and finally Is unable to control the action of the groop 
involv^ This type of reacUon can be described as consaota and ca- 
consaora malingering the paUenl at first realliing that he has » 
disability, but later being unable to distinguish between feigned airi 
real disability in function This represents one of the roost 
sequels of Injury arising In connection with workmens compeosab® 
claims. 


The commonest tyf>e of occupation spasm ts writers' caran^ A 17 
occupation which requires constant use or overuse of a 
likely to produce a similar spasm, especially If the muscles eo^ 
in the occupation perform some highly special Ired movements wh^ 
necessitate elaborate codrdinatfon Thus, It Is not uncomroffl ^ 
^ter* stenographers and watchmakers to lose the use of their hao® 
from spasm, the muscles commaily affected bdng the flexor 
of the fingers A similar condition Is seen in the new mIHtary 
WM <»me from the class of men not accustorned to much 
and wtw develop marchers’ cramp of the feet dunng the early weto 
of rotary tx^ln^ The pain may be located In the calf nnoclc^ 
mvdve flexor muscles of the toes. True equinovans 

nevttop Physical thcranv n .rmtlur crarao in t* 


^ V ^0 a neuritis Children practldog at ta ^ 

n^fest a quite similar condlUon There b alW « 
** toportance of the psychic elerarat in such a ci® 
mistake In the dJasnosis of spasms ab®' ^ 
ccnsiderkg these to be prteiry and due to oompato 
are In reality a reflex attempt for the muscies paSsBy “ 
Pewent motions of the shoulder wW* 

aggravate a subdeltoid bursiiis. 

rate's!^ P«»ible to separxtt 

oxambS ^ 

jrfhlp fm- th<* «r«mrr, ^ inflammatory lesion which is 

mrw m 'r.?' ^ 

or lead to the estabu*!,™ * *birting point of an hysterical disabluy 

sensation due to the prfmarv^^ ^ actual 1 m of i>xj« ^ 
tective contraction of miacl« »hS ***“ off but the 
part may persUt, so th« P^^ts movement of 

the original trauma b appreef^,,?^®' ^InaUon no 
be associated with a vasS^^'£,7^ “P”™ ™'5' 

be a disabling pUn It b Imooml^f^S? Ab 

to pressure on a sensory nerve orV°t whether thb pain h 
to a tender scar on the 'w instance, -where It b ^ 

"We of the foot whether fibrosis !s» 
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involved some sensory terminations wbich may result m walking on 
the outer side of the foot with the member held m supination. With 
the passage of time the pronators and eitemaJ rotators of the foot 
become flacad and the supinators and mtemal rotators become 
spastic. Different types of anesthesia may develop If there Is an 
actual nerve lesion the sensory distribution of the skin of the part 
gives the typical changes In protopathlc and epicritlc sensation This 
aids in making a diagnosis as to the nerve mi^ved and the level of 
the lesion so that a definite indication is established for an operation 
to free the nerve from fibrosis Partial lesions of the median nerve 
furnish the commonest example of reflex spasm and result m a serious 
and disabling type of pain called causal gia. The writer has seen two 
such spasms affecting ^e muscles innervated by the ulnar nerve with 
a painful paresthesia of the small finger and ulnar border of the hand. 
Anesthesia or hyperesthesia depends upon the extent of the lesion 
of the nerve. 

There is another type In which we find an organic anesthesia, a 
functional change in the use of the muscles and a loss of skin sensa 
tion may persist Indefinitely The question always arises here as to 
wbether the disease is due to vasospasm or peripheral nerve mjury 
Ordinarily In case of vasospasm, if this is of sufficiently marked 
degree atrophic changes finally appear in the skin, and the part 
becomes blanched or cyanotic depending on whether the lesion is 
principally venous or arteriaL As mentiooed before the musde as 
wen as the skin is affected by these vascular changes, as determined 
by the e^riments of Leriche The anesthesia of vasomotor type 
does not of course correspond to any nerve distributiorL There is 
likely to be some edema and the skin ultimately may desquamate 
or there is a loss of the hair and the nails become deformed if the 
part affected Is the hand or fooL The anesthesia In these cases is 
much like the anesthesia of disuse described by Babinski and 
Froment Before the importance of the vasomotor tone in these 
was folly appreciated these authors described the above condition 


as ‘physlopathic contracture and Slccard called it “acromyotoous.” 
Weir Mitchell writing many years ago had evidently recognixed 
these cases as different from the ordinary muscular spasm without 
vasomotor Involvement which he called ‘paralysis from peripheral 
imtation. Every physical therapy techmdim has noted that, m treat 
ing any long-standing injury of an extremity even when spasm or 
paralysis is not present to any appreciable degree there may be a 
marked vasomotor disturbance evidenced by excessive sweatme in 
the hand or foot of the Umb involved also that this vasomotor dis- 
imbance may appear as long as the paUent 5 attention is called to 
his condlUon or when he begins to discuss his injury even befnr,. 
heat and massage are applied to the mjared part. It is evident 
fore that there b m autoramje imb^ce ^ 

extxerrjaea and thU la affected by the meataiTte of & 
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pcDsation or to subttantlnte a claim In common law Apparcndy, tie 
habit ol contraction of a certain muscle or group at trst Is votmtirT, 
but Inter the patient^ by autosuggestion, believes that the ortrseb® 
actually eadsla, and finally la imable to control the action of the poep 
Involv^ This type of reaction can be described as consdora and m- 
conscious malingering, the patient at first realolng that he has » 
disability, but later b^g unable to distinguish between feignd^w 
real disability In function This represents one of the most (fi&w 
sequels of Injury arising in connection with workmen’s canpeosauce 
claims. 

The commonest type of occupation spasm Is writers crat np Ai? 
occupation which requires constant use or overuse of a 
likely to produce a similar spasm especially If the nrasdes 
In the occupation perform some hl^y spedallxed movements woW 
necesriUle riaboralc codrdinatlon Thus, It is not ^ 

writers sltnograpbers and watchmakers to lose the use ol tbdi 
from spasm, the muscles commonly affected being the 
d the fingers A slmHar condition is seen In the new mlltUry re^ 
who come from the class of men not accustomed to much wsiPg 
and ^ develop marchers’ cramp of the feet during the 
of n^ta^ tralnmg The pain may be locat^ In the call 
7^"^ ^ of the toes. True equbovsrus 

develop Physical therapy teclrolcians develop a similar cramp m » 
forearm muscltt These various spasms are commonly 
^ patient to be due to a neuritis. Children pracUdng at the pt*oj 
for long manifest a quite jdmflar condition. There Is ahragf 
quotion of the Importance of the psychic element tn ««* 

It Is easy to make a mistake In the diagnosis of spasms abtnt l« 


^ . V — -r prevent motions c 

aggravstc » RibdeltolcJ bursitis. 

tlat II is not always possible to sepat^ 
reSa s,^ first Sronp but fa case ot^ fanner c«tW 

Matnmatory letaon which is^ 
suite tor toe spasm. Trauma o( tb. muscle, m»v set tro a reflet *- 

mwSToSe ^sSu^ ^tScal <Bs^ 

STtTgKu'^ta^faXr^^^ 

be associated with a t'®" 

be a disabUng pain. It 1, d« 

to pressure on a sensory ‘7™, o *je 

to a tender scar on the taoer ride of h« 
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inwlved some sensory terminations which may result m walking on 
the outer side of the foot with the member held in supination AVIth 
the passage of time the pronators and external rotators of the foot 
become flaccid and the supinators and internal rotators become 
spastic. Different types of anesthesia may develop If there is an 
actual nerve lesion the sensory distribution of the skin of the part 
gives the typical changes m protopathic and eplcntic sensation. This 
aids in making a diagnosis as to the nerve involved and the level of 
the lesion so that a definite iodlcaboo Is established for an operation 
to free the nerve from fibrosis Partial lesions of the median nerve 
furnish the commonest example of reflex spasm and result In a serious 
and disabhng type of pain called causal gia. The writer has seen two 
such spasms affecting the tmisdes Innervated by the ulnar nerve with 
a painful paresthesia of the small finger and ulnar border of the hand 
Anesthesia or hyperesthesia depends upon the extent of the lerion 
of the nerve 

There is another type In which we find an organic anesthesia a 
functional change in the use of the muscles and a loss of skin sensa 
tlon may persist Indefinitely The question always arises here as to 
whether the disease a due to vasospasm or per^heral nerve Injury 
Ordinarily m case of vasospasm if this is of sufficiently markrf 
degree atrophic changes finally appear in the skin and the part 
becomes blanched or cyanotic depending on whether the lesion Is 
principally venous or arterial As mentioned before the muscle as 
well as the skin Is affected by these vascular changes, as determined 
by the experiments of Lendbe. The anesthesia of vasomotor type 
does not of course correspond to any nerve distnbutlon There is 
likely to be some edema, and the skin ultimately may desquamate 
or there Is a loss of the hair and the nails become deformed If the 
part affected Is the hand or foot The anesthesia In these is 

much like the anesthesia of disuse described by Babinski and 
Froraent Before the importance of the vasomotor tone In these cases 
was fuHy appreciated these authors described the above condition 


as physiopathic contracture and SIccard called it acromyotonus,” 
Weir Mitchell writing many years ago had evidently recognized 
these cases as different from the ordinary muscular spasm without 
vasomotor involvement which be called ‘paralysis from peripheral 
Irritation Every phyrical therapy technician has noted that, in treat 
ing any long-standing Injury of an extremity even when spasm or 
paralysis Is not present to any appredahle degree there may be a 
marked lasomotor disturbance e\'ideoced by excessive sweating In 
*^^and or foot of the limb mvolved also that this vasomotor dis- 
turbance may appear as long as the paUent s attenUon is called to 
nu condlUon or when he begins to discuss his injury even befom 
and massage are applied to the injured part It is evident thf^ 
t^t there Is on autonomic Imbalance in many Injuries^ of 5^ 
^tremiUes and this Is affected by the mental state 



22 n Muscle Tendon System Tendon Shesths, Burnt 

The spasm In these cases, whBe generally tonic, ^ 

of a rt^mic or of an irregular type. The 

spasm 18 probably seen in tibialis E!^^*b«i« 

wel^t bearing on the ball of the (ooL Evfdwtly 

shortened. There may even be inversion of the be s M 

may be seen In the call muscles This clmlc sp>™ r—nnl nerwo 

condition having no causal element In lesions of the 

system Irreguli spasm occurs when two 

muscles both manifest reflex spasm the contracture o 

ing the other, Initiating a stretch reflex 

these conditions are seen In the hand the physician devdop- 

of an hysterical etiology but search for cause reveal 
ment of a reflex spasm from injury or nerve irritati^ yjjjoos 
Symptomatic spasm of musdes may be due to 
types chorea or various disease* of the central nervous 
Instance cerebellar disturbances Parkinson s disease 
lethar^ca disseminated sclerosis and other diseases 
of the voluntary muscles. However, these conditions ™ tbe 

nosed by many signs and symptoms In addition to sp*^ roaf^ 
muscles Moreover the muscnlar spasm seldom aflera^® 
group They are mentkjoed In the present category 
eral indications for treatment, so far as physical therapy « ““ ^ 
are quite similar In additioa to physical therapy the fev 

logic factors, of course deserve therapeutic conslder^om in ^ 
instances after cerebellar operations, prolonged physcal 
for the reSstablishment of the normal muscle tone must M 
taken In aH this group fatigue of the musdes involved s^ ^^jcles, 
rapidly than normally and there Is weakness of the m 

even though the spasm In the muscles exists t th^ 

Hystencal spasms and contractures furnish another be- 

dlsabllities although any of the first three groups are cape^^ ° 
co m ing lysterical In nature given the proper temperament MQ 
vocative ^‘psychic trauma. The greatest difficulty connected 
group fa to be certain of the diagnosis and this requires the 
others than physical therapists The symptoms present various 
pected contractures or hysterical attitudes often varying 
to time when esunined under varying circumstances. There fa 
any alteration in the reflex or any vasomotor change in the 
than a alftJit coldnesa of the eitrenrity from lack of use. No tn^ 
dlstnibances ore present and no modlficaUons of the electrical tea^ 
tlons of the affected rmiades. The strikinK changes In synipt^“ 
n result of successful auggestfon to the patient, are a notable fesh^ 
Restriction of the visual Beld, the history of bkarre types of c^^ 
slons which do not correspond to any organic entity and anestbesas 
not based on the nerve dlitribuUon aid In making the diagnosis „ 
In the casM of the first god second groups numbered I and U 
musde atrophy may appear with the roiaiaUon of the opfwa™ 
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muscles, and the affected muscles may give an exaggerated response 
to percussion with a hammer The resulting contracture is laiige In 
amphtude often delayed m the rae to its height and slower than 
normal to subside After immersion in a bath of not paraffin wax, the 
percussion tests reveal more normal reaction. Electrical responses are 
never those of the reaction of degeneration. There is an exaggerated 
response to faradism unless the Umb is so cold that skin resistance 
interferes with the passage of the current Galvanic current stimula 
tlon produces a slow contraction of large amphtude After the affected 
limb IS Immersed in hot water or paraffin and retested the muscle 
responses are more brisk and approach the healthy muscle twitch. 
The amount of abnormality m response to galvanism probably depends 
on the proportion of vasomotor disturbances The tendon reflexes 
may be sh^tly exaggerated or normal In Group III the deep re- 
flexes of the vanous nervous diseases depend upon the site of the 
lesion. The hysterical case is notable for not presenting changed 
reflexes or altered reactions to faradism or galvanism diagnostic of 
other muscle conditions. 


Treatment — Every possible method of treatment has been sug 
gcsted in these cases, UntruesUooably the most important factor In 
their management Is first, to eierdsc to the fuD extent every muscle 
m the limb over which the patient retains control. Since the cortical 
pattern of voluntary movement is not divided into n^osdes but into 
movements the patient must be Instructed as to what movement is 
necessary for exerdse of the affected muscle and then assisted m 
performing this exerdse until he is able to regain some vohmtary 
control of the spastic muscle Gentle massage of the affected musde 
Is indicated but only up to the threshold of tendcTDess Gentle strok 
ing aids In relaxing the spastic musde preparatory to active or 
assistive motion First, the applicalion of beat or immersion hi hot 


paraffin wax relaxes at least temporary vasospasm and allows a 
farther motion without pain than that which could be accomplished by 
the patient if there were no preliminary heating of the part The same 
apphes to gentle massage Surface massage furthermore aids In 
pation of edema where this exists It should be remembered that In aH 
spasms of voluntary musdes the pomt of fatigue is much lower 
In normal musdes and it Is of utmost unportancc In all active motions 
to keep below the point where fatigue appears or pain develops This 
entire group of disabnities presents a condition where massage alone 
is almost certainly doomed to faflure and where vigorous or CDergetic 
physical Ueatment of any sort may aggravate the condition One 
of the greatest difficulties arising in connection with the reference 
"" unsklUrf masseur for treatment of this and 
otbCT aflecUon^ of mu!d« b the dMger of too robiut treatment which 

T”' I view 

point l> that of a maMeur and who has a tried IdeTthat mb 
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out muscle soreness After active exercise is begun and the patient h 
convinced that pain on motion, tenderness and spasm arc wbiMing , 
be may develop a great enthusiasm for hastening his reco\TT 7 by 
strenuous exerdse nt home between treatments Sach a sltaalKo b 
reprehensible, and the physical therapist will not realise the onse 
of the return of symptoms unless he carefully interrogates the pslieot 
as to tho exact amount of exercise he takes between treatroents. h 
Is advisable to give the patient written instructfons, in '■•ay sp«& 
language, as to the num^r of minutes of cxerdse be slwuJd take 
home and the exact amount of motion or welght-bcanDg be aboold 
perform each day and to be certain that be follows this regime pffl® 
tflioualy Nothing Is accomplished by attempting to hasten recowy 
of these patients Any return of pain or spasm necessitates ^ 
sumption of the primary stages of treatment, consisting of 
and the gentlest massage after which active modoo can be 
gradually resumed 

Occupational spasms, IfWe writers cramp, often retjuire immoWli** 
Uon of the part on a spUnt, with no treatment except bakmj ® 
^l^thenny until the weakneas, tremor gnd lack of coSftfinstlon mw 
begun to luhsJde, Later the geoUest surface massage 
shoulder can be applied for a few minutes a day MeoneD 
g^t mipgrtaoce on the rhydimlc element in massage of w® ^ 
e&emity, probably with the Idea that each passage of tbe 
hand stimulates the rhythmic stretch reflex response and 
the restoration of the normal coordination of tnusaiUr artlcai. He 

shoulder and elbow should be fby^ 

pulley end roHer eardjej aliray, keepbig below tie point of enJW* 
tW spasm. In the nanagement of tbe patJent ynth wntent cnOTP^^ 
Psriormed eicept thoae of actual wnbng La^'^lS 

mn^'uSd unUI tie^rdlnary handwri^^ 

full an^^ent “ wrlt.^ ^ Sjy 'J' 

S3 !r— v'-ffSi.'ss™”' "««■“"“- 

Irritation demands P*t'“' ’tSf^aTS 

started Tie psychic the 

patient 8Con6dracels gained and t Important 

arc diminlsUng recovSTu 


anj more eifert In reesUbSsito^j;;^ tie 

ircuromuscular arc than raasaage’'t^f^J?™‘?°'' 

to stimulate tbe stretch refleJ« ** 
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Spastic Paralysis 

active motion to retrain the nervous arc m coordination of muscles 
Tbc paraffin bath is particularly valuable in the type accompanied 
fay vasomotor disturb^cea Sometimes the patient must be investi 
gated for allergic phenomena and an effort made to desensitize him 
to the offending substance Reeducation of muscle coordinatlcra should 
begin early in these cases 

It Is often important not to treat the spastic part at all m the 
management of the hyatencal case and to pay no attention to the 
patients complaints The prescription of general exerose, after ex 
plaining to the patient that yon realize there is no organic basis for 
his disability may yield a better result than too mudi attention to 
the affected part. The management of the psychic features is outside 
the function of this discussion. Fortunately the settlement of a 
patient s rJmm for damages m on injury case Is only effective In treat 
ment of the spasm of muscles before the case actually become 
hyatencal and while he still realliea that be is feigning the condition 
After a stage of hystena is established when the patient can no longer 
realize that the condition is not feigned one sinking method of re- 
establishing his mental control of the situation is the production of 
full movement of the contracted part under anesthesia and the splint 
ing of the part In the position of full movement so that be re^zes 
after awakening that such motion can be performed and painlessly 
I have bad striUng results with tbe rebef of hystencal spasm of the 
masseter muscles this method 


Spastic Pabalysis 


Cases of chronic spastic paralysis of the volimtary muscles where 
contractions and flenon deformities are already established whether 
from vascular lesions of the cortex or pyramidal tracts or arrested 
development of upper motor neurones or their connecting links in the 
bram stem or corf present some of the most disheartening conditions 
the physical therapist is called upon to treat Without the codperatlon 
of the surgeon and physical therapist the patient is certain to pass 
from bad to worse At almost any stage of spastic paralysis the com 
bined efforts of the two however will be rewarded by some Im 
provcment 


It 13 Important to remember that In the motor cortex of the 
cerebrum mdlvldual muscle actions arc not represented but the 
movement of the part is represented This movement pattern incJudes 
both the protagonists for any motion and synergists and the antae 
omsts and tbe fixing muscle* This is tbe law of reciprocal Inner\’a 
tion and Its Implication so far ns treatment is concerned Is that in 
rrtrainlng voluntary motion after spastic paralysis we ore retraiSne 
all these components of tbe motion In bnef we are not trainJmi the 
contort but to perform a coBrdlnated moUon. 

Stored !n tbe panetal lobe are too the memonea of rariouj mov^ 
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ment patterns which the pallcm hjis carried out before 
fered niy their performance, nnd these memories mast be mfai 
ueforc the \'o)unlarj movement can be repeated. Fonkna 
vDlunuitj movement of the unaflccicd eitremit) nay hdp la efti 
lishing the memory of the act on the opposite ilde. Assfadrejasor 
may help to rcvi^'c this memor>, which Is of necessity Ik fciS; 
in rchabilliailon (See Vo! 11 ) 

For purposes of treatment, the types of spastic paralyBOik 
divided into four groups 


Mils of the cortex produces spastic paralwU nnd an 

sclerosis Paresis of syphlUtic origin affects the ctrek^ 
m2i .n degeneration and in disseminated sekw 

Uary sheaths of the py'randdal fibers are destroyed 
corpus strfatum prodace 

condlUcms foliowlDg (S^ 
ffca and progressive lenticular degeneration- 

^Mgemmt of hemipitgia 05 far w lU phptal 
Bvmnt^ ^ into ‘togra It ts cmtoniao to 

iS ^ ™ oPPosito Me of tit body 

St ^ *7 Me that, it »oy 

few structures inwived 

r '“o >ito opp«iio *1'^ 

PtSta5^,ro"f 'i"P renoM lost. CtrUla 

'Pie Pandviu°fk"^ *? musdea of the eyes chest w>d 
sucii^t^^^ Involves only ifae opposite ann ^ ^ 
'oo'^ment oT'itS" **”' “yo which act hih'i“*^„oil 

"'hen this '"’olional espressioo tie 

oil muscle, of of shock subsides spasm Is v gi! 

estremily but a dlffet^*"^ 

tone Is gravity muscles— to oth® , 

PoSm-e the Principally in nudntenance of 

ore prindoallv ^ maintaining the ctect 
P°ritUm of decerdL^!?.?, affected ports tend to “^i)r 

deformltle hhL^SSTi *“ 
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for the vanous muscle groups so that there is some deviation from 
the imdposlUoQ of the joint toward the weaker group of muscles. 
This means for instance an abduction of the shotdder to protect the 
weak abductors and external rotators against the stronger adductors 
and internal rotators the spUotiog of the elbow m extension or sli^t 
fleilcin at the midposition between pronation and supination, or itith 
a little inclination toward supination because supination is normally 
stronger thun pronation We have now accomplished the first step 
toward protecting the weaker muscles by establishing muscle balance 
and In the prevention of deformity The position of decerebrate rigidity 
m the lower extremity leaves the foot plantar flexed at the ankle with 
the toes flexed and sometimca with supinatJotL These positions are 
corrected in the same manner 

After this pnmary consideration the patient must be made to 
understand that the return of movement cannot be brought about by 
massage or eJectncal treatment but by his own effort. One seldom 
secs a case In which some of the motor fibers are not preserved and 
the management of the case contempiales preserving tins minimum 
of muscle action and prevention of fibrosis of muscle which occurs 
in muscle during disuse The patient must not he continually In bed 
with his arms folded across his chest. If there is inability to perform 
simultaneously the vanous motions that constitute an act, because 
of tbe scKalled decomposition of movements, some slight ^dividual 
movements may be retained and these slight voluntary movements 
with the assistance of the operator should performed several times 
each day bnt not to the point of fatigue. It is important that the 
patient make a mental effort to reproduce the motions each time 
treatment Is given The appearance of each new movement will be 
welcomed and tbe patients Interest stimulated and his cofiperatlon 
assured. The motions of the opposite extremity aid In the motion of 
tbe affected extremity Rhythmic motion to music or by numbers pre- 
vents an excess of effort when the motion is performed. The reestab 
lishment of movement patterns In the brain may sometimes be 
stimulated by the appliatloa of faradic c u rrent of the sine wave 


form as by minimum itimulation with a Smart Bristow coil After 
the returning movement fs called to the patients attention by this 
means voluntary movement can be accomplished. Further thun this 
electrical stimulatiod has bttle or no place in the treatment of spastic 
paralysis It is very easy to overstimulate a muscle with electricity 
and cause injurious fatigue which results In more fibrosis than if no 
treatment had been undertaken The patient requires special advice 
when he begins to walk His natural Inclination is to walk In the 
easiest fashion by advanang the legs by arcumductiom Dejdeotine 
Jo the hip or knew and with the foot pronated and rv-erted 
^ pat^t ahould be taught to walk allghUy pigeon toed and to Uft 
the leg with each itep et-en if Ihla can be accomphabed oojy throtigb 
a few degrees of motion ^ ^ 
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m^-patiems which the patient has carried out before ^scasc {ate 
tbdr perfonnance, and these nicmories must be revhed 
Dejore the wluntary movement can be repeated. Furthenuort, 
movement of the unaffected extremity may help in r«^ 
nsiilng ^ memory of the act on the opposite aide. Assistive raomnat 
revive thU memory, which is of necessity the first st^ 
in rehabilitation (See Vol II) 

Ai trcatnicnt the types of spastic paralysis can be 

<hvided into four groups 


1 Vascular lesions — hemorrhage, thrombosis, embolism iofiunca 
riw growths involving the pyramidal system anywhere ifl h* 
^ compressed in the sjrfnil cord ffff= 
7 distention from wfthio as in the case of syiiagomyda. 

or arrested development in the cortex— ti* 
s^c di^egia of infanta or LftUes disease Gradual death of Bctt 
produces spastic paralysis and an sinyofri^ihic 
iat^ sda^ ^Tttls of syphlUUc origin affects the cerrfjral arto 
.if^ degeneration and in disseminated sderoshi, ti* 
a ^ pyramidal fibers are deslroyed- 

Daralvsl* ^ corpus striatum prodoce 

lethanzica similar Moaditloas following enapbriiti* 

letnargica and progressive lenticular degeneraaon 

m far m ite phyrical trat»«>t ^ 
>> outcry to «y that ^ 

It can of ff*' tro» Iff 

tiophe occura in ih. “f * gatcral rule that, if any great 
even In rmnona remnie^*"^ nervous syatem iaoction is 
few hour^ we 6nd the atnicturea involved. During 

flaedd and toneicM ^th “S 

practically unaffected reflexes lost. Certain rt^ca 

The paralysis then In^!^ 

spares such muscles as^»K opposite arm leg or face ^ 

movement of the evehaii, ^ which act bOaterally » tiat 
WTien this Initial ita^^ expression are 
bH muscle* of the affecie/!^*^ »«htldes ipastn is found to exist io 
between the antlgravitv »nA hut with a difference In to« 

rince tone is concern^ muscles — in other woroSj 

posture the musdet involw i ^ ^ maintenance of posltiofl ^ 
man are principally afi'ected t£ the erect positico W 

position of decerebrate ridditv P^*^ tend to assume t» 

npper hmb is adducted at^ earlier in this article. 

forearm proaated and the * elbow semlflexed with the 
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for the various muscle groups so that there is some deviation from 
the midposition of the joint toward the weaker group of muscles- 
This means for instance an abduction of the shoulder to protect the 
weak abductors and eictemal rotators against the stronger adductors 
and Internal rotators the splinting of the elbow m extension or slight 
flexion at the midposition between pronatlon and supination or with 
a little mdlnation toward supination because supination is normally 
stronger thwn pronation. We have now accomplished the first step 
toward protecting the weaker muscles by establishing muscle balance 
and in the p^c^Tntlon of deformity The position of decerebrate rigidity 
m the lower extremity leaves the foot plantar flexed at the ankle with 
the toes flexed and sometimes with supination These positions are 
corrected In the same manner 

After this pnmary consideration the patient must be made to 
understand that the return of movement cannot be brought about by 
massage or dectncal treatment, but by bis own effort One seldom 
secs a case In irtilch some of the motor fibers are not preserved and 
the management of the case contemplates preserving this minimum 
of muscle action and prevendcn of fibrosis of musde whkh occurs 
in muscle during disuse The patient most not lie contisually m bed 
with his arms folded across his chest If there Is inabfljty to perform 
simultaneously the various motions that constitute an act because 
of the Bixalied decomposition of movements some slight individual 
movements may be retained and these shgbl voluntary movements 
with the assistance of the operator should ^ performed 5c\'eral times 
each day but not to the point of fadgue. It is Important that the 
padent make a mental effort to reproduce the modons each time 
treatment is given The appearance of each new mo\Tinent will be 
wdcomed and the padends interest stimulated and his coGperation 
assured. The modons of the opposite extremity aid In the motion of 
the affected extremity Rhythmic modon to music or by numbers pre- 
vents an excess of effort when the motion Is performed. The reestab- 


lishment of movement patterns in the brain may sometimes be 
idmulated by the application of faradic c u rre n t of the sine wave 
form as by mJaimum sUmuladon with a Smart Bristow coll After 
the returning movement is called to the padent s attendon by this 
means voluntary movement can be accoropllsbed Further this 
electrical stimulation has little or no place in the treatment of spastic 
paralysis. It is very easy to ovcraUmulate a muscle with electndtv 
and cause Injurious fatigue which results m more fibrosis than if no 
trraunmt had b«n undtrtaktn TIk paUmt rtqmres »p«na] advice 
when be begtes to walk. Hla natural incbnaUon fa to wait In the 
mleat laahkn by ^vandn* tlw leg, by drcumdaetlon neglecting 

si'.Sirs'a™™ " ““ “ ris 
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ment-patlems which the patient lus carried out before di5ea5 e iua^ 
fered with their performance, and these memoriei most be rertred 
before the voluntary roo\’cmcnt can be repeated Fort haroi^ 
voluntary movement of the imafFccted extremity may bdp In rt&t^ 
lishing the memory of the act on the opposite ride. Assistive wntmenl 
may help to revive this memory, which fs of necessity the first 
In rehabilitation (See Vol II ) ^ u 

For purposes of treatment, the types of spastic paralyiis esa a 
divided Into four groufM 


t Vascular lesions — hemorrhage, thrombosis, 
tions, new growths Involving the j^ramldal system any^riaere to 
course Tb^ tracts may ^ compressed In the spinal ^ 
without or by a distention from wltl^ as In the case of syringomy^ 
a Lack of development or arrested development In the 
spastic dipleg of infants, or Littles disease Gradual death ol 
<illa of the cortex produces spastic paralysis and an smyvt^^ 
lateral sclerosis. Paresis of syphUltfc origin affects the cerehrri ccr^ 

3 In combined degeneration and in disseminated sclcittsu, 
medullary sheaths of the pyramidal fibers are destroyed Uivu®*! 

4- Lesions In or near the corpus striatum produce 
paralysis agitans and rimllar conditions foUowing encephiu® 
letharglca and progressive lenticular degeneration. 

Tbe miimgement of bemlplcgU. aj far as Its physioJ 
concerned can be divided into stages. It Is customary to say tha^ 
symptom are present on the opposite side of the body Irom the 
lesion It can be laid dorm as a general rule that, if any great 
trophe occurs In the central nervous system taction is 
^ In regions remote from the structures involved Boring IM ^ 
few bouts we W the mnsdes on the opposite side from the le»«» 
flaedd ^ tondeas with their deep reBesMlost. Certain r«^»” 
practically tweeted e.g mtades of the eyes chest and abdom^ 
The paralysis thm Involves only the op^te arm leg or face ^ 
spares su* mu^es as those of the eyeTwhlA act bilaterally 

emoUonal eapresaioo are pr«^„ 
tha InltU lUge of dwek subsides s^ is found to edst In 
extremity but^ a dffiecence inl^ 
Nrtwetm the anUgravity and the gravity muscies-in other wi**, 
“fJ’ PrfndpaDy in mslnf»,.n re of posldon ^ 

Involved In maintaining the erect position » 
^ aSected parts tend to 

I described eSta in this article. The 

upper limb is a^ucted at the shoolder the elbow semiflesed, with the 
forearm pi^ed and the wrist and fing^TflcKiTSM motions 
r^ot ta morv^ts of the stranger ^JLS^d lTis the £«! 
duly in ph^cal treatoieot to prevent these tvnical contraction 
deformiUes. It Is important to spUni Uj^ tS ^ fa sera position 
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Flaccid Paralysis 

Jomts The nonnal muscle is already possessed of the two properties 
of contraction and relaxation Relaxation Immediately aflects the 
paralyred group and its antagonists immediately begin to contract. 
Rest of a paralj’ied musde means both rest from Its function of 
contractioTi and rest from its function of relaxing which may result 
from contraction of its opponents. The position of musde rest has 
already been described as being that position from which the reestab- 
lishment of function is most casDy begun Rest Is most smtably 
accomplished by splinting the splint being frequently remo\’ed to 
see that no damage is done o\Tr bony points and that no constriction 
of the blood supply to the damaged musde has occurred In the 
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mind of e\*eTy untnuned masseur is the delusion that massage can 
restore sUc and strength to the damaged musde This is absolutely 
untrue No amount of massage can restore musde power or contour 
The only effect possible is stimulation of the strctii reflex If a part 
of this has not b^en destroyed \'io/ent massage to the musde belly 
now depnv-ed of its nerve supply and In some cases with the vasomotor 
control damaged can only result in further Insult to the blood supply 
in the production of edema and later round cell infiltration In the 
early stage these flaedd musdes ore undergobg degeneration Heat 
or the alternation of heat and cold may arouse some \-asomotor re- 
sponse and keep the tone of the blood N-esscls intact Stagnation of 
drculation should be pre\Tnted In some cases by elevation of the part. 
Alter a N-arying time which cannot be particularized in general^ 
cusslon tests sbouid be made to ascertain thj residuum of ner^-ous 
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UTien the patient Is seen with contracture deformlues sl^ 
developed the surgeon must be consulted in the raanagen^t ^ 
jobts which is covered in another chapter If muscle-tcp^ 
must be lengthened, the present tendency is toward multi|« 

In the muscle at Its junction with the tendon rat^r th^ 
lengthening operations This is called myotomy, and h^ ^ 
tage of leaving a muscle-tendon system ready for ImmcdiatciMMp 
and active motion without the necessity of a splint^ j 

hold the part Immobile until union of the repaired tendon ^ ^ ^ 

In Litdes disease, reeducation of the muscles is accomp 
routine gymnastic exerdses where the patient follows 
motions of the extremities, performed synchronously with 
or both legs These exercises should be done slowly ^ 

advantage but many disadvantages, in tiring the 
neuromuscular control The Importance of so-called ^ 
with plenty of time for rest between, has been emphasiitfo oy 
Robert Jones ,^jy 

In disseminated sclerosis and other forms of muscular a ^ 
which are generally classed as progressive, 
improved from progression and the symptoms arr ested 
In the early sta^ massage muscle training and eieraso 
an apparent cure. Even If the further effects of the 
develop a part of the strength of the muscle fibers has ow 
t a ined and at least the opposers and synergists of the most 
muscles can be protected from the atrophy of disuse. Massa^ 
cases alms at maintenance of nutrition and assistance in 
of exerdses Fatigue most absolutely be avoided The 
be improved after each treatmcnL or the treatment Is 
The same appUes to Parkinson 8 disease especially the type occumi^s 
after encephalitis 

Flaccid Pasalysis 

The treatment of the mnjclea in flacad paralyefs can be jSvl^ 
for dlnfcal mjrpoees into (i) daexad paralysis of nontraumstic n^ 
lesion and (i) the flaccid paralysis resulting from complete ot 

peripheral nerve section. In the first group it Is seldom that the ^ 
nervous coutrol oi the muscle is destroyed, and all treatment^; 
In the first stages to accomplish effective rest of the muscle, 
the time when suiuAle tests can be made to find what residual ner?^ 
control remalM W ter this initial stage ol treatment attempt is^^ 
to prese^ to function oi these neuromuscular arcs which 
and to d^lop what^ residual nervous control has escape^ 
dama^ of to n^ lesion EffecUve rest of the muscles should be^ 
Immetotely at to time to paralysis devdopa. This will miutalie^ 
necerity for ^Uv^nUrfemnee or lra?re the limb in the 
possible condlUon lOT whatever operation may be necessary, 
this be transplantnUon ol tendons or stabllLlng operattons on 
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Bristow cofli may reeducate the vohmtary cerebral control so that 
the patient Is soon able to produce this slight muscle movement him 
self Passive movement throng a part of the arc of the motion to 
be reestablished may aid In ellaUng the memory of the rooUom 
Massage is now available to relax the opposers prior to each treat 
menL The active treatment, however consists of training the patient 
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In voluntary motion Such massage should be slow and even the 
stroUng firm and combined with gradnal stretching of the contracted 
antagonists Little massage Is necessary over the flacdd musde 
Passive manipulation of the joint prevents contraction until the patient 
Icams to use the paralyzed parL No flacdd paralyied musde ^ould 
c\*er be allowed to stretch by passive motion of the joint One treat 
ment Ins-olving thorough stretching of such a damaged musde means 
that the whole task of retraining must be started over again Another 
warning should be given against overfaUgue, If the paUent can move 
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control Thrre « £>nly one true test for muscvlar aetkn and thlb 
ihevoitiional test We must consider the effect of gravity In tetfl 
fetrag with the slight motion of a weakened muscle To Aviate ite 
vj^ht of the part, it could be suspended in water and the umn 
of muscle regeneration tested by having the patient move the a 
t«tnity, which now with the patient in the bath, has no wtigili 
Wng of the same specific gravity opprmdmately « the water badi 
is to b^n motion from the most advantagwos p«i 
surface — for instance, cjudfccaid 
to ulcum has been applied One example will IDustnia ^ 
pi'^ple the paralysed quadriceps femorit group in a child with 
anterior poliomyelitis, after the fnfective stage of the disease is past, 



be able to rai« th. b«. 

mtade group Ho^'r moment In ^ 

being In lie poalUon the inee and hip 

shcmlder mmda wwi muscl^^.i,^ appilta equaffy ^ ^ ^ 
ontagonistlc uninjured rnn^S. u Should contracdon of ^ 

ne^ of treatn^rof^? ^ ■^‘Wed W occur thrt«g 
muscle actioa, although » rfir?* ^ *^#,5 

massage and stmchluff ,!?*■ ^ontary C4xitwl *tiD crista. Aft^ 
action of the quadricem mav opposers n slight 

only use of electricity fedicitS remmn. To my mind ^ 

of wluntary action of a tnu*ri ♦ ^ restoring the mem«7 

evidence of nervwii coatrtJ damaged to present 

of far^c declridty of thr above tests Often small dos« 

sine type produced with the Smsrt 



Fliccid Paralysis 


T^lSI 31 

Bristow coO may reeducate the voluntary cerebral cootrol so that 
the patient Is soon able to produce this slight muscle movement lum 
self Passive movement through a part of the arc of the motion to 
be reestablished may aid m ehating the memory of the motion. 
Massage is now available to relax the opposcrs prior to each treat 
ment The active treatment however consists of training the patient 
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in TOluntary moUon Such niaSMge jbould be slow and estn tba 
itiokuig firm and combined with gradnal stretching of the contracted 
Mtagonists. UtUe massage is necessary over the flaccid muscle 
Passive manipulation oi the Joint prevents contraction until the oatleot 
learns to use the paralyied part. No flacdd paralyied muscle rtmld 
ever be allowed to str^ch by passtve motion of tbTjoint. One treaf 

warning should ^ gii™ .fialusf 
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the muscle In spaced exerdsesj only five or six actions of the injortd 
muscle should be attempted In four or five treatments dDnng eicb diy 
This Is more valuable than pushing the return of motion by mere 
violent action If on any ^ven day, it is found that exerdse catmc* 
be performed with as much freedom as on the day prei'lous, the treat 
meat Is being pushed too energetically, and the muscles should be 
maintained at rest by splinting for two or three days. Then the 
exercises can be gradually resumed 



uTdl” between vari^ 

myastbenia gravis which are the Ijj 

typS^f^ralyiU In ah ^ ^of 

the unailected muscle must be ^ strength 

N-ented and in some the alow deformity must 

may be delayed by the minimum ^ musdes affectrf 

„u5de gronp, nl„ keeping beln., o' •i' 
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Paraly«3 from Severed Nerves. — If the nerve Is only partly 
severed treatment Is not so different from that described for fiacod 
paralysis in central ner\*ous lesions WTieo the Der%*e is completely 
sc\Tred early massage is indicated to minimize the scar tissue of the 
onj^nal Injury which may involve the muscle as well as the nerve 
^^^n the patient attempts to move the part, many unusual antago- 
nisuc mmemenls may result as the impulse Is not directed to the 
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movement of the muscle but to the perfonnance of the roodon. Whfle 
the part is splinted during the treatment of the laceration Itoll ot 
the treatment of infection gentle massage may preserve the vasemeto 
tone of the flaedd muscles and as no faradlc response fa cfidled, 
the sine current of galvanism may old fn preserving the vs soci^ 
refleates If these do not all reach the muscle along with the sevod 
nerve If a nerve la severed near the shoulder or hip, a part of tie 
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^ effected muscle from the autononif^ 
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a few co..r«Uo„ of 
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be attempted After the habit pattern Is reestablished in the brain, 
patient Is able voluntarily to perform a minimum of motion under 
the type of management just described for the flaccid paralysis of 
central nervous diseases 

In a recapitulation of this subject, Mennell has laid dorwn certain 
principles ’trlnch are briefly as follows 

1 An enfeebled muscle cannot contract unless and until Its antag 
onist relaxes in conformily 

i To mntifi sure that the patients muscles know how to perform 
the movement the sound limb should be put tbrou^ the same move- 
ment which we expect to reeducate In the injured extremity 
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j a mu^e m^Uon wc most not stt a ttsk for the musejt 
more difficult than It can perform at any given jtage In regetierafi^ 

4 Aj one type of motion is accomplished a snend should h/d-. 
^ou?ot“ * ^perceptibly ^ter ctSiu™ ^ 


5 Mackenzie has pointed out that it is best 
ing of the specific functions of each muscle 


to begin with retrain 
and to add concerted 
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movement of the muscle but m the 

the part Is splinted during the ^^^tTvasomdot 

the treatment of Infection gentle massage ^ cljdted, 

tone of the flaccid muscles and, as visamw 

the sine current of galvanism may aid In P ^ 

reflexes If these do not all reach the »1 ™b ^“ t a, 

nerve. If a nerve fs severed near the shoulder or hip, a par 



vasomotor reflex reaches the affected muscle from the 
fibers traveling along the main arteries of the part, while others v 
In the same sheath with the injured peripheral nerve , ^ 

After surgical repair of the severed nerve, if the operation 13^ 
cesiful faradic response gradually appears In the muscle. rti» 
treatment has as Its only importance, reSducatlon of the vol™^ 
control of the mnscie. It is easy to overdo this faradic stimiflat^ 
Only a few contractions of the mnscles dally by this method slas"" 
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actions later He belle\« tliat each muscle normally has one specific 
ection. 

6 Submailroal effort should be repeated frequently a few tunes 
a day and the maximum effort less frequently if at all 

7 The enfeebled muscle must never be stretched 

8 If on any day the patient is found not able to perfonn as much 
motion as on the previous day, the task should be hghtened for a 
few days 

9 An atrophy from disuse is as hard or harder to cure than 
atrophy from disease Nothing must be done which Interferes with 
the blood supply or delays the venous drainage of the part 



Fb 14— Appaatk* of «<B>esh» iti»P to protm ponJyttd Brat ol tbunfb 

(rnrau patmljib} 


iNTljMfMATIONS OF iluSCI^ 

Myalgia (Muacular Rheumatlanj) — This tem refm practically 
to all cases of inflammations of the muscles and their attachments 
with the accompanying spasm and pain on motion. The treatment 
of thfs affection ol the muscles m ns acute stage is familiar to all 
physdans engaged In physical treatment and is more thoroughlv 
cosTted in the volnme of this series deooted to Internal medldne 
The treatment ol acute rheumatic affections is in a large part, con 
sPtuUo^ the phy^loa means applied to the affected muscles befnit 
onlypalllalii-e Hydrotherapy for the purpose of stimulating the blo^ 
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actions later He believes that each muscle oonnally has one specific 
action 

6 Submamnal effort should be repeated frequently a few tiroes 
a day and the maximum effort less frequently if at alL 

7 The enfeebled muscle must never be stretched 

8 If on any day the patient Is found not able to perform as much 
motion as on the previous day the task should be hghtened for a 
few day? 

9 An atrophy from disuse is as hard or harder to cure than 
atrophy from disease Nothing must be done which interferes with 
the blood supply or delays the venous drainage of the part. 
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iNTijMatATiONS or JIUSCLES 

Myalgia (Muscular Rheumattan) —This term refers practJcally 
to all cases of fnffammatioos of the rrruscles and therr attachments 
with the accompauyfng spasm and pain on motfon The treatment 
of this affection of the muscles In Its acute stage is familiar to all 
phjsfcians engaged fn physical treatment and is more thoroughly 
^red In the volume of this series devoted to Internal medidne 
The treatment of acute rbeumnUc affections is In a large part, ran- 
st.tuUo^ the ph^cal means nppUed to the affected musde, being 

onij palllaUve H>drothempy for the purpose of sdmulalJng the blood 
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supply, and the use of various baling apparatus need no descripticB 

**P^berton thinks that the physiologic backpowd of 

of derangement of muscle function In these 

to do with an alteration in the “finer blood 

study of the caplll^ beds shows various IrregulnriUes wltn oeons 



in the blood content and fiow He finds that the capDIsjy — , 
■rather Immobfie and In a state resembling vasocon^ctlon ^ 
responds inadeouately to stimulation The physiology of the tre«“*^ 
of acute muscular rbemnatism, then Involves the vasomotor tone 
the smaller arterioles venules and capDlaries The restoraUW , 
vasomotor control has been previously described in this article, ^ 
the same methods are applicable here as elsewhere when their derange- 
ment is manliest. 

Chronic myositis, or as aptly described by Albee “mynf“^,‘%, 
b on entirely dUIerrat problem Here two important pathd^ 
processes are pn^t b^es the changes hr the blood supply 
‘*'*T*’^ ‘J ri* tendency toward fibrosis 

result* from the nbrosHb of the muscle reticulum the other b ^ 


bed b 
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development of specific deposits in the muscle often near its tendon 
attachment These deposits can be fdt on palpation of the patient s 
muscles. These nodes are capable of causing considerable pain on 
motion and often correspond to the definitely localixed tender areas 
of chronic myositis. They correspond pathologically m the main to 
Aschoffs nodes which arc peculiar to rheumatic infections. 



One of the notable features of the symptomatology of chronic myo- 
ntls is that whereas the muscle is generally pamful and tender on 
motion during acute myositis, when the acuity subsides the patient 
win still complain of exquisite tenderness on motion while, as a matter 
of fact the pain on motion only exists if this movement causes com 
presalon of one of the nodes or areas of induration just described 
The sufferer is apprehensive of all motion and although the acute 
process In the muscle has long since burned Itself out, the feeling 
of conitriction persists due to fibrositls in the affected muscles and 
be interpreU this as pain. After the joints have once been forcibly 
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moved, he reahies ttat a lar^ ° 

muidea la possible without the phenomoMo b 

perienced dunng the acute stage ^ccted by uasUW 

probably the basis ol the many "“auSe wto KadUy 

tone setters and Irregular practlUoners of merucuK: 
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manipulate the Jolata and muscles, libenitlng the muscle 

from any fibrous deposit* and restoring motion in a 

time. In chronic myositis when the p^billty of gonorrheal ^ 

culous infection of the nearby jofats is eUmlnated forcible mimij~ 

Uon under nneatbesia In graded doses often aids greatly m 

the return of function Before each such manipulation 

niassage and poaive motions up to the threshold ol 
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should be repeatedly perionned Alter the lordble treatment baking 
maisage and passive motions must be resumed Immediately to pre- 
vent the production of more disabting fibrous bands in the muscles 

There is no question but that baking and massage aid tremendously 
in the dissipation ol the nodes just mentioned- Treatment ol these 
nodes is an important part of the physical treatment of chronic myo- 
sitis, Radclifle recommends spe<^ massage with deep thumbing 
movements about and under the deposits alvravs accompanied by 
kneadmg to stretch the adhesions and render these deposits more 
mobile Thia is of course m addition to the general massage of the 
entire muscle InvoUed- Marlin has apphed galvanic current directly 
to the tender node a needle attached to the negative pole being in- 
serted and a current of five mnUamperca being exhibited for thrw to 
six mmntes This of course, must be accompanied by specific massage 
oi the tender areas 

Some of the typical forms of chronic myositis can be mentioned 
Very often on examination a few affected muscles can be picked out 
Commonly the latissttmn dorsi the serralus magnus the pectorals 
the long muscles of the back and the muscles of the calf and thigh 
present a defimte mcrease in consistency to the palpating finger and 
teiKlemess is ebdted on palpation m the areas of greatest stiffness 
An old trick used by osl^^paths is to exa m i n e a man s back and tell 
him before be has pointed it out to the examiner exactly where the 
pain exists This is easy to do under careful palpation with the 
examined muscles m a relaxed condition. The tender spot corresponds 
to an area of muscle spasnu 


Lumbago — Lumbago may be described as a typical form of 
chronic inflammation of muscles although the fascia and fasaal 
attachment and tendons of the back may or may not be also ln\olved 
fn the process Early massage can frequently pment full develop- 
ment of an attack Generally baking followed ^ deep massage, will 
relieve the local condition Ibis treatment, however is symptomatic. 
The onginal focus of Infection or Intoxication somewhere in the body 
if such an etiologic factor erisls must, of course be corrected Careful 
diagnosis of the hack case must be made to eliminate jomt Inflamma 
tlons and protective spasm to relieve faulty joint relationships must 
be ruled out before a case can be considered as a simple muscular 
lumbago In treatment b> massage after suitable beat has been applied 
to relax the muscles surface atroking over the long muscles of the 
back from the sacrum toward the dorsal region is followed after a 
few moments by deeper massage with the ball of the thumb expresaing 
blood from the muscles with each motion It Is generally necessary to 
treat the long muscles of the back well out from the region of srasm 
^ pain extrading for instance U the complaint is pain In theJM^er 
Jumter muscles low down o\-er the sacrum and up m-er the 
of tho dorsal sptoo Dotp Mbr,Uo« will, eloctrfc Xator, ^ " 
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establishing the drculaUon In the deeper musdes— for tostirrct lit 
quadra tus lumborume 

Stiff Neck or Rheumatic TorhcoIUs,— This (s Tt**' 
therapeutics to lumbago After the application of heat, 
be applied over the entire course of the stemodeldoiBastoid ann rtw 
muscles Involved followed by deeper kneading nipvcinentS’ ^ 
slonally a chronic case is benefited oy forcible manipulation, liraucu 
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Treatment After Tendon Operations 

In extent of motion and preceded and followed by the usual physical 
treetmenL 

When the chronic muscle patholc^ is generalized and after the 
acuity has disappeared gende general exercises and massage are 
valuable Shoulder drcJIng increases the blood supply to all the upper 
muscles of the arm, and wrist and elbow exercises have a similar effect 
upon the lower muscles of this extremity Trunk cierdses are bene- 
ficial to restore circulation and relieve fibrosis In the chesty abdominal 
and back muscles It is Important to reSstabllsh full motion of all the 
muscles of the lower extremities before the various powerful fascial 
compartments have become ahninken from fibrosis and mechanically 
interfere with muscle movement 


Physical TaKATUENT Ajtee Tendon Opesations 

Intelligent management of a case after a tendon operation has been 
performed depends upon a comprebensjve knowledge of exactly what 



Fta. to — Jietbod I tpSatb^ huut tiler t reptlr of Ihe flexor tendon m u (o tOow 
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was done at the operation and the result which is expected from the 
operatiN-e Interference If repair or plasUc operation of the tendon has 
been surgically correct, and adequate fixation sutures have been mtro- 
duced to make the tendon roechanicafly sound phyrical treatment can 
be begun immediately after the operation and c\Tn before the skin 
sutures have been ret^o^Td In fact It Is preferable to splinting a case 
for several weeks until the tendon heals and then expecting to o\er 
rorae Ibe fibrosis which occurs around the tendon after this condiUon 
Is thoroughly established If the ph>'8lcal therapist is in doubt as to 
the t^ne streni^h of the tendon repair it u necessary to allow a 
period of Kvernl wcei, for the repair fo become firm before any 
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movement of the nearby joints can be Instituted In the 

heat and massage can be applied to restore the normal drauati® 

In the part from the begfnning of the treatmenti even Woreto 
tendon fs firmly muted The operatfoiw upon tendons esu oc arnow 
into tenotomy tendon lengthening, fixation of a luxated tendon, tno- 
plantation repair of lacerations and freeing adherent tendons. 

Tenotomy — This fs done to correct n deformity and rellevt d* 
pull of an over-contracted or shortened muscle II the ope r*^ ” 
done subcutaneously so that only a tiny skin puncture 
massage and manipulation up to the point of paJn to reSstib^ 
proper joint position after the causal factor of tendon 
been removed can be immediately instituted The correcum 
deformity Is the first objective In treatment. The second 
strengthening of the we^ened opposers, whose action h^bow 
irecd by cutting the spastic or conlracled antagonists The gm 
restoration of Joint function by manjpulatjon of the Joint tbn^ 
range of motion up to the point of pain is generally pmferawc 
fordhle restoration The patient must be trained to resume tW u™ 
tion oi the stretched muidea Faradlc current aids in 
lost muKle action. If an open operation has been done for 
it is Important to prevent fibrosis In the operative sear by hot 
massage and it there U any keloid tendency by the apr"““5,„ 
a qua^ light or mlnlrmim doses of x ray Tenotomiw am 
done about the feet to correct various talipes deformities. In thls^ 
wrenching of the foot forcibly to correct the deformed Joint 
is d™ at the time of the operation and whenever swelling wd j*™, 
tbo« demand immediate physical treatment front the 
I^ratioo The foot should be elevated and the baker aPP'H'^j, 
tiroes a day accompanied by light stroUng massage toward the bW 
to cnoou^ TOMu, and lymphaUc return There Is a coritxBj^ 
'Unction between tenotomies about 
and of the foot After tenotoni} for a pes cavus or for desW^ 
ol tendons In a hammer toe mobDiiation »hon''*J5^ 

a ‘“dons about the foot te^ « 

^ “nde to prevent this In tenotomto ^ 

SnhXv InXXi “Oloo Is quite slow and there ^ 

‘“don from growing together Every ^ 

*" P>'>‘dcaf ^mrat^Id be one whl* 

tends to poll the leparnled ends farther apart 

1 ‘“otomy with the exception of tl* 

'“w^^naimstances wiU regei^ 

on S^i^ 

S'S’e mumle. of 
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the physical management of these cases is that the operation be per 
formed not in the free part of the tendon ’which has no blood s apply 
throngh a mesotenon but In the muscle at its junction with the tendon 
as latter wound will heal readily and allow the immediate institu 
tion of physical methods of treatment after the operation is performed. 
If the delicate tendons of the hand are lengthened In or distal to 
the wrist no blood supply coma Into the tendon through Its mesentery 
the mesotenon and one must allow several weeks to elapse in order 
to insure a firm tendon union before manipulation of the nearb> joints 
and active motion can be instituted. This is often a calamity and 
when treatment is finally begun It is found that firm adhesions already 
bind the tendon In its sheath and only a port of the expected function 
can be reestablished Thus, it Is not advisable to perform a tendon 
lengthening in a finger or ■where the tendon is covered by a sheath, 
but this should be done above and where the tendon passes throu^ 
a paratenon as in the forearm or above the ankle Muscle stripping 
as mentioned previously In cconcctlon with the operation of Bafiy in 
ischemic paralysis Is often more successful than ppexations on the 
tendon or at the iuncticm of the muscle and tendon as the region of 
the muscle where the stripping is done fat its origin) is much more 
thoroughly supplied with blood than is the tendon. 


Tendon TucaticFn, — If proper muscular balance cannot be restored 
after the paralyms of certain muscles or muscle groups by tendon 
transplantations a fixation operation is ot dc^ie value This opera 
tion consists of divtdmg the paralyzed muscle at its junction with 
the tendon and reuniting this divided tendon to the bone ivlucb far 
mshes a check on the antagonistic muscles Occasionally a strip of 
fascia U used ior the same purpose In stabilizing a joint and pm-enting 
the antagonist of a paralyzed muscle from pulling a Jomt nrto a 
podUon of deformity These tendons anchored to the bone ere ordi 
narily passed through a hole bored through the osseous structure and 
require the ordinary time of three or four weeks for firm attachm«. 
to develop Some strain on iMs new tendon preparation wecM 
laty to jumuUte 6 ™ udon Such MruJu am ET produced 

gradual stretching of the contracted antamnists are heinTt-S^ , 
It u a curious fact that both bone, undIrtZs 
repair only If «)me function Is required ot them. Tins 
W olfTs law of bone repair cerrecr-rr-va 


Muscle and Tendon Trananlantabon.— rt--. 
essentially different. The recshib^nent r,r ^ 

sUtuUon of a tendon attached to a heahht" 
perform the function of another deneSs^ t=sie- 5 . 

as the other Dy the physiologic method of S-^^ 




IriJJlII n Musclt-Tendon System, Tendon Sheathi, Bume 

by Mayer and BIwaUkI the tendon to be transplanted is remorri 
carefully from its bed after a long incision to expose its coarse. The 
me^tenon is carefully cut, and the tendon Is slipped into the sbesli 
^ wj t paralyzed muscle This provides the tendon wUt 

a pnpiologic sheath and overcomes in large part the greatest obslade 
otw resumption of function, adhesions, T^e first consideration of 
r ^ ^ prevent adhesions If the Insertioo of the 

tenaon is fimty anchored into, and not onto bone gentle passre 
within the first two or three days, and acth^ 
f Kj uT.f„ i^ctive motion In two weeks Massage of the operative sar 
^ ^ wound is healed to prevent scar fena 
u *iw. wound Unless reWucation of veduntary modcc 

patient may never learn to use the revised masek' 
finfr movements must be reSducatrf before the 

hv entire extremity can be refstabUsW 

t^raiT^exerciw of the larger joints first, then the smaller oo®- 
lical muscle origins has been recently made prac 

S ^ ^ of tninspUntmg a layer of U 

promlmSice. An cxani^ 
tensor ’ 'tauaplanUtion of the origin of tl^ 

of the ilirtm ^ anterior to the posterior sii>erior spi* 

meduu T^Imh h« fragment, for paralysis of the 

forward oa^ ^ ^ 

u -Tn(>du,j ^ purpose Bony union In iw« 

f«T«i ** “*"■ 

•fler.S?”i^S^te^<i unlortmately, for 

ovcT-coirectlon of th- generally require a plaster cast for 

faces in apposltlcn aft#^ tomuty or for retaining the fresh bone cor 
an “J'^^odal. Ean » a ast fa ^)plK <' 

amoved for gentle **'' ‘'»y’ fr^eony 

of passive movKoent baking and the production of a rninh'^® 

factory tendon transoinnt.?! tendons. The most satts* 

to replace the tibialis anH^f^ “ ^ peroneus l<5i8“* 

the fifth meUlanaJ fer “ cquino valgus the dbialis antiens 
halluda longtis or tlbialf^ peronel with the 0^^ 

for talipes calcaneus substitute for the tendo «ch^ 

of musde action can be BrrJ^Zi ^ three a beginning retralnl^ 

while the fool is in the cast. ^ alight voluntary motion cv® 


Tendon Repair— The 

Is to omit the primary repX^^ t«ndency in careful plastic sorgery 
dons of the extrcmliirt u,w, tendons In the cases of lace™" 

b> a dean object on a clean sUiI . has been a dean iodsloo 

soiled dressings In first aJd ^ contaminated bv subsequcct 

few hours after it Is sustained a ** * wound Is seen within 8 
primary suture may be attempted 
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othenvise an Interval of several months after the original skin wound 
has healed Is allowed before the tendons are repaired The after-care 
is of tremendous importance. The extremity is put up in a position 
which completely relaxes the repaired muscle tendon. The length of 
tune allowed before passive motion is instituted depends on the 
mechanical skill with which the tendons were united SUjd^t daily 
passive motion Is enough to prevent tiny adhesions within the tendon 
Such motion is begim by Koch and Kanavel from the first 
day In cases where no infection b antiapated The advent of infection 
destroys afl the benefit of careful and atraumatic surgical repair 
Bunnell recommends wearing a check rein of adhesive plaster holding 
the wrist and fingers in flenon for four weeks after repair of flexor 
tendons of the fingers and later the application of galvanic current to 
contract the flexor tendon sharply breaking fine adhesions If adhe- 
sions constnet the tendons m spite of thorough treatment, a second 
operation for freeing them, followed by daily passive and active 
motion IS advised 

No tendon repair should be done by a surgeon who is not willing 
personally to supervise the aitex-cart. 

Tendon Luxations. — The commonest dislocations of tendons occur 
at the knee, where the patella may shp outward at the malleoli where 
the tibialo posticus or the perond may luxate to a position under 
the skin at the shoulder by the long head of the biceps leaving the 
biapital groove or In the h^d where the extensor tendon of a finger 
may slip off the knuckle In partial luxations especially when due to 
mechanlcaJ trauma spllnUng followed by exercises to strengthen 
muscle groups stabilitmg the tendon motion may be successful In 
complete luxations and those accompenying congemtal deforrmtles or 
due to poor muscle and tendon doTlopment opeTati\'e fixation of the 
tendon in a newly prepared vinculum tendinum of fascia or periosteum 
followed by the usual physical treatment after the tendon operation 
Is more successful. 


Vaginal an© Mucous Bdssae 

It is important to emphasue that there is no essential difference 
in the types of affections which mvolve the two types of bursae 
Churdiman says that Albinus in 1734 described sixteen pairs of 
sacs between tendons and bones and called them 'bursae mu^e” 
to distinguish them from the sheaths about the tendons of the wrirt- 
^d ankles which Wnslow had already identified and devrihed 
“bursae vaginae " Plersol has sard that burrae are mcs 6 !M 
iKprid found In variousplaces where friction occurs iWwrco dj^enT 
lavCTS or stnicturB The tnujoiu mic often snrrouaoW As 
nnd nccordlng to Picrsol t dtSnilloo. lie ^t arm 
Our consldcmtlon u limited to tic mjin; or ssrsnir. 
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by Mayer and the tendrm to 

carefully from tu bed after a long i^on to iwU 

meaolenon fs carefully cut, and the tento is ^ 
of the tendon of the pamlyied P 

« physiologic shenth and <>'««>"’“ ?Sndmh« of 
to the resumption of function, adheloM Th {r-ertion of (bt 
physical treatment fa to prevent j-uUc V^, 

tendon fa firmly anchored into, and not onto ^ 

motion can be started within the fint or th .j^^Jgrativeior 
or assisted active motion in two ® scar fotrffl 

fa begun as soon as the skin wound fa P ^iMQtary nx&fi 

tlon in the (^rative wound Unless reeducation o nrasde- 

fa soon begun, the patient may never learn to useuw ^ 

tendon system. The gross movements must ^ . rAtaWbl**^ 

finer ones Codrdlnatioo of the entire »maller ones- 

by rhyt^c exercise of the larger joints fit^ made 

The transplantation of muscle origins has be^ weni^ 
tical by the application of the method of ^ exa®p^ 

irith the muscle origm to some new bony promme^ ^ 
of this pnxedure fa IHckson s transplantation of^f ipiirt 

tensor fasciae femoifa from the anterior to the dotm* 

of the Blum with a bone fragment, for paralj^ f\-« majiffii® 
mednis Tefaon has shifted the anterior portion of the gmmn 
forward on the flfac crest for the same purpose. Bony 
cases fa expedited by mmlmQm voluntary movements cauing 


ferred muscle Into play .rnoso 

Corrective operations for talipes unfortunalriy 
after-care of muscles and tendons generally require a pfa^^f ^ ^ 
over-correction of the deformity or for retaining the nriied 
faces In apportion after an arthrode&fa Even If a tast fa 
can generally be blvalved within the first few days and 
removed for gentle maasaw baking and the production^ l^d»ds* 
of passive movement in the new impianted tendons The ““TwjgBS 
factory tendon transplantations in (l« foot are the P*^,^_-rtcJA 
to replace the tibialis antkus In eqnlno valgus the 
the fifth metatarsal for talipes varus and the peronri 
halluds loogui or tibialis posticus to substitute for the tendo 
for talipes calcaneus (paralytic) In all three a bc^nlng 
of muscle action can be accomplUbed by alight voluntaiy mo0<» ^ 
while the foot fa in the cast. 


Tendon Repair— -The present tendency in carefnl 
fa to omit the primary repair of severed tendons in the cases of 
tloos of the extremlUca, unfeis the wound has been a dean 
by a dean object, on a dean skin and not contaminated by 
wfled dressings in first aid If wch a clean wound fa seen wlth^ “ 
few hours after It Is sustained a primary suture may be attemptf^ 
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linin g as compared with many of the superficial bursae is that the 
latter are easfly destroyed by disease or scarifymg agents and show 
more tendency to disappear completely after partial resection inflam- 
mation or scarification and injury than the former This termination 
is less important so far as function is concerned and is often the 
aim of treatment whereas the mucosae vaginae must be mtact if 
tendon function Is to be conserved 

The Bimsae Vaginae, — Several anatomic and physiologic consld 
embons arise In connection with tendon-sheath pathology and treat 
ment Bunnell (Fig 20 ) has ahown that the protective covering and 
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na*rr<cmTi, Md, W F PidoT Co,, Int, 1031 ) 


blood supply differ in the longer tendons depending on whether the 
tendons eiert a straight pull or must pass at an angle or around a 
comer to reach their nttachmeoL In the former case a tendon gifdes 
in the paratenon a spedaliied fat between the tendon and the firm 
fascial compartments In the vidnity Here the blood supply Is ample 
being supplied by branches from the muscle and hellane or tortuous 
STSsels passing through the pamtenon and long enough to follow the 
tendon mos-emenL The loose fatty tissue Is altached to the tendon 
and glides with IL Fatty tissue is notably slow m deueloplng fibrosis 
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Ing tendons nnd the bursae mur^ 

Important In therapeutics, of *’'"^"8“ iSortims to Pietwl, »!* 
.y^vWe, while the latter ara o^lerfectlon ol to 

a “more or less cellular lining,* •>*^'^“^We In to to- 
synovial Unlng in the bursae muc^bd^M*^^ ^ 
cutaneous than in some of the , j^^fjje is odtor 

and also Brautr, the synovial and tbere(ore,ol 

thelium nor endotheUum but real connective -umjated the iw* 
mesodermal origin and Jones has, of spedtaST 

‘mesotbelium.’ The Importance ol Oja (Htdon !l«u> 

differentiated and secreting lining membrane m 
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from uimg a scoop m fiTling bags and repeated supination in turning 
heavy ledger sheets The reader is referred to Bunnell s excellent 
article on synovitis in ‘Lewis Surgery The pressure of puttees or 
heavy shoes on the peroneal and Achilles tendon results in exquisitely 
painful synovitis about the anhle 

As the tendon sheath becomes conj^ted and rou^ned fibrin is 
deposited on the synovial surface and often a pathognomonic tendon 
crepitus can be felt or even heard on motion Effusion with a tender 
sausage-shaped swelling along the course of the tendon may eventuate 

The symptoms may subside with a few days rest and immobHiia 
tlon but return when the offending motion is resumed These con 
stitute one of the most troublesome types of minor injury with which 
the industrial surgeon is confronted as be is never able to make a 
definite prognosis the most Insignificant case sometimes being disabled 
for weela or months In the management of both the acnte and chronic 
stages absolute Immobflixabon of the joints whose motion causes 
pain IS indicated For this affection m the thumb and extensors of the 
wrist and fingers a cock up splint serves admirably If the flexors 
arc affected a dorsal splint with the fingers and wrist completely 
flexed Is better Ln all cases the fingers must be completely Im 
mobnixed Massage in our ex pe ri ence Is disastrous and heat is best 
apjplied as diathermy for one to two hours daily The danger of 
fibrous adhesion development In the traumatic case is an impoitant 
one Some cases can return to work after all ptain on motion dis- 
appeared wearing a leather wristlet or a liquid-piaster wrist and hand 
splint (Fig 3o) 

Pyogenic Tenotynovids, — ^The advent of tendon-sheath Infection 
after trivial Infected wounds of the fingers or hands requires Imme- 
diate and wide surgical Indskm to drain thoroughly the sheath to the 
limits of involvement Before the wound has healed passive motion 
to prevent fibrous-tendon and tendon-aheoth adhesions is imperative 
This may seem radical but is urgently advised Dry heat and passive 
motion with light stroking massage arc indicated in the same case 
as the motions of nearby joints most be conserved from the very 
beginning of treatment 


Gonorrheal Tenosynovitis- — Tn the course of on acute or chronic 
gonorrheal infection a tenosynovitis may occur Often this Is described 
by the patient as following vime minor contusion or strain The Indus 
Inal surgeon must be on the look-cut for such an etiology in every 
supposedly traumatic case Complement fixaUon and smears from the 
genitalia aid in deddmg The prognosis in these coses is much worse 
as regards loss o! function from adhesions and ankylosis than almost 
anj other t>-pc ot syom'itli 'Hie courje 15 profoaged Vacane therapy 
occMlonally ylelcU a startlingly rapid Imprtn'emetiL Active and pMslra 
motioo and manipulation are contraindicated at ail stages of treat 
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and adhesions after injury or infection, hence the danger of cocstnd 
ing fibrosis in this portion or type of the tendon-mu^e system b il 
a ndniinutn. Operations for tendon repair or re\'ision are best per 
formed here. \Vhen gliding around a curve the tendon moves b i 
smooth lubricated tendon sheath lined with synovia] merobniDC. Thh 
sheath is a closed sac, Indented nl the two ends to allow for mode® 
of the tendon within It The lubrlcaUng fluid changes with inflammi 
tion and too much or too little fluid U the source of sytDptotnaloi'Dgy 
Pain on motion results from roughening of the syncr^ lining- Cco- 
strictloa of this sheath which Is, even under nonnai condiUons, sfluft 
interferes with the gliding and constricts the blood supply to the 
tendon This blood supply to the tendon In its sheath generally 
it through a loose mesentery, the mesotenon, capable of stretaUBI 
in either direction to accommodate the limit of tendon modoo (1^ 
ai) If this is Inflamed the vessels which it carries are 
causing tendon ischemia or congestion with subsequent damage, 
niay shorten from chronic inflammation, causing 
binding the tendon restricting its motion mechanically 
denrate arrangement of a tendotfi in a snug sheath, with a lubricating 
fluid content and complicated blood supply, make* this a 
electlOT for adhesive tenosynovitis and the constrictive afieefloo 
Qoervaln as “stenosing tenovaglDltis ” This fi • 
site for tendon operations In some locations near tendon InMfu^ 
Md in sot^ individuals at ah points In the sheath-enclosed tendoft 
mesotenon. The tibialis postlcns and 
^ 11 samples of this lack of adequate blood supply W 

5^ blood ly these tendons receive mnsl arrive from either end 
^ tbemsflvM The sUghtest dep« ^ 

obstructs this Imperfcci 

” “ ’«WU«i fs In the worst possible sirtatloo W 
operauon or repsir or lor resistance to infectiem. 


TENOSYKOVtns 

comScra^o'r'^oT reprated'1^~'™’ ° 

enramonest type ^nheii|l^°,|^^ '“'oO'Dter molJOT ^ 

around the tendons ol the lone author occurs In the 

the thumb The eserdse M 
or usluR a hammer may .ffca th^fe^Tf ?!? ? 

—eat cccnpaUona, 
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Stenoamg Flbroia Tenosynovitis of de Quervain. — In 1895 
de Quervaln, of Basle SwiUeriand described fi\T cases of this malady 
but no mcntioa of it appears In American literature until Schneider 
of Mflwaukee reported fifteen cases In 1928 In all these cases the 
y}ipp th< of the abductor poUlos longus and the extensor poUIds brevis 
were affected where these tendons pass under the sup^dal dorsal 
carpal ligament althou^ from cllmcal observation we know that a 
similar process probably develops about the ankle, particularly around 
the peroneal tendons after os adds fracture and about the extensors 
at the wrist. Some of the cases of de Quervain and Schneider resulted 
from monotonous use of the thumb occasionally following a single 
trauma to the dorsum of the wrist while some appeared to have a 
“rbcumatid background Roentgenograms rc\ealed a calcareous de 
posit on the radius at the site of the fibrocartllage disk probably in 
the diseased tendon sheath where it Is dosely adherent to the bone. 
De Quervain found a fibrosis In the middle layers of the tendon 
sheaths, Nussbaum m operating on these desarfbed five layers In the 
sheaths with the middle layers composed of firm connective tissue 
arranged at angles to each other that Is, one longitudinal and 
the other transN’crse. These two layers presented marked fibrosis 
constricting the sheath which was too narrow for the tendon to pass 

These patients complain of severe pain on extensioD and abduction 
of the thumb being often eodrely unable to accomplish these oKitions. 
Even gripping and ulnar motion or extension of the wrist may pro- 
duce A thickening may be palpated on the dorsum of the lower 
end of the radius but there Is no redness or crepitation on motion. 
Despite rest of the extremity and the appUcabon of electnc beat, ie 
pain becomes mcreasingly severe Schndder cured seven cases In ten 
by the application of a plaster splint including the thumb and fore- 
arm but several were relieved only by surgical intervention In some 
as de Quervain suggested be split the InvoKTd tendon sheaths in 
eluding the dorsal carpml ligament and oppbed a cast Later heat 
light massage and active motion were gls'cn and In the operative 
cases, all recovered completely 

Decompression operations based on this principle are advised in all 
cases of chronic synovitis In which the subjective symptoms are not 
relieved b a reasonable time — four to six weeks— ^ complete Im 
mobilization and baking Many months of loss from remunerative 
employment can be sa\Td the patient by timely surgical intervention 
in resistant tenosynovitis 


BuRsms 

For purposes of trratmmt buriae mucosae can be considered in 
two classej ( t ) Snperfldal and lubcutaneoiB bnrMe which ctjtv 
^I derablj In sUe number aiKl posll.on and are not necessary to 
the function ol movuig itniclures All remedial Ireatmrat^ L 
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ment until months after all subjective symptoms have disappeared 
Adhesions cannot be prevented In this affection Ankylosis and fibrosis 
must be expected The probable loss of function sb^d be explained 
to the patient cariy In the course of treatment 

Tuberculous Tenoiynovitisv — ^This commonly affects the sheaths 
of the extensor or flexor tendons at the wrist or, leas commonly those 
about the foot and ankle Early In the course. It is mistaken for a 
mild tenosynovitis resulting from a trivial Injury, but the progression 
of swelliug due to either serous effusion or pcri^movial hyperplasia, 
without much tenderness redness or pain marks the case as the 
result of some spiedfic granuloma. There may or may not be a demon 
strable focus of tuberculout infection elsewhere If a nearby joint is 
Involved the diagnosis Is quite ample. The distinction from a syphl 
Utlc affection cannot easily be made except by the serologic tests on 
the blood or cerebrosplnd fluid If syphilis Is diagnosed the local 
treatment of the synovitis U greatly aided by general specific treat 
ment. Tuberculous synovitis can be apiproached In two ways bv the 
conservative treatment, such os used for joint tuberculosis comprising 
complete fixatfon of the part aided by both local and general helio- 
therapy and by hyperalimentatloD The gene^ care of the tubercu 
lous patient is as important as rest of the focus of Infection If after 
sever^ months the local disease Is progressing — that Is swrillng 
increases and sinuses appear as the process is extending along the 
muscle-tendon system— or there Is evidence of necrosis of tendon, 
complete cxdslon of the tendon sheath and pathologic tissue In the 
vieWty inclading the necrotic tendon most be performed. Kanavd 
seems inclined toward this radical treatment early in the course of 
the disease as leaving a better condlbon in which to begin reconstruc 
tlve and reWucatlve treatment of the remaining intact structures of 
the part Bunndl suggests early Indsion Into the tendon sheath and 
the introduction of 5 per cent iodoform in glycerin followed by pro- 
longed immobfllxatlon on a splint. However the generol rule can be 
made that If a tuberculous focus In the tendon abealh is not Improv 
ing in appearance after a few weeks of splinting one sort or other of 
surgery Is indicated 

Rheumatic and Gouty Inflammation of the Tendon Sheath.— 
This is diagnosed by the occurrence of foa elsewhere In the rheu 
nuuic affection the tender swelling may appear suddenly A history 
of \*arious joint muscular or bursal affections elsewhere makes a 
diagnosis. The acute stages demand glinting and genUe batlxig After 
the local focus of infection or allergic reaction has subsided beating 
follow^ by passiNT motion and retraining of atrophied muscles aids 
Id pre^-entlng defonnliy and loss of function The general physical 
treatment of rheumalisro Is of as much Importance a* local measures. 
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Stcnosmg Ffbrous Tenosynovitis of de Quervain.— In 1895 
de QuemJo of Basle, Swiuerland, described fiw cases of this malady 
but no mentMn of It appears in Amencan literature until Schneider 
of MHwautee reported fifteen cases In 1928 In all these cases the 
sheaths of the abductor pwlllas longus and the extensor poHlds brevis 
Here affected, where these tendons pass under the superficial dorsal 
carpal ligament although from clinical observation we know that a 
rimtlnr proccss probably develops about the anLle particularly around 
the peroneal tendons after os calcis fracture and about the extensors 
at the Wrist. Some of the cases of de Quervain and Schndder resulted 
from monotonous use of the thumb occasionally following a single 
trauma to the dorsum of the wnst while some appeared to has-e a 
“rheumatic” background Roentgenograms revealed a calcareous de- 
posit on the radhis at the site of the fibrocartJlage disk, probably in 
the diseased tendon sheath where It Is closely adherent to the Ixrae. 
De Quervain found a fibrosis in the middle layers of the tendon 
ibeaths Nussbaum In operating on these described five layers In the 
sheaths with the middle layers composed of firm connedive tissue 
wranged at ri^t angles to each other that Is one longitudinal and 
the other transverse. These two layers presented marked fibrosis 
constricting the sheath which was too narrow for the tendon to pass 

These patients complain of severe pain on extension and abduction 
of the thumb bdng often entirely unable to accomplish these motions 
Even gripping and ulnar motion or extensloD of the wrist may pro- 
duce pain A thickening may be paljuated on the dorsum of the lower 
^ of the radius but there Is no redness or crepitation on motion 
Despite rest of the eitremlt> and the application of electric heat, the 
pin becomes Increasm^y severe Schndder cured seven cases In ten 
^ the application of a pilaster splint, mcluding the thumb and fore- 
arm but several were relieved only by surgical intervention In some 
“ de Qaervain suggested be split the involved tendon sheaths in 
^ dorsal caiptl ligament and applied a cast. Later heat, 
light massage and active motion were given and in the operative 
case til reco\'ered completely 

DecorapreMion operations based on this principle are advised In aH 
‘Tronic synovitis m which the subjective symptoms are not 
in a reasonable time — four to six weeks— iy complete im 
TOOT lizatioo and baking Many months of loss from remunerative 
'f’PloiTnent can be saved the patient by tlmdy surgical Intervention 
in resistant tenosynovitis ^ ^ ® 


Buns ms 
For 

two treatment burzae mucosae can be considered in 

conslrt^ (r) Superficial and subcutaneous bursae which vary 
the In sire number and position and are not necessary to 

Dction of moving structures, AH remedial treatment can be 
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directed toward the obhteration destruction and removal of these 
structures since they are not necessary to the function of the part. 
Furthermore constant or repeated pressure easily results In the for 
mation of a new adventitious bursa wherever such a structure is 
needed Inflamed bursae of this type can be aspirated and the hning 
scarified or injected with escharotics After aspiration, large doses of 
diathermy followed by compression bandaging may result in their 
obliteration If purulent Infe^on develops, wide inditm and packing 
or complete sui^cal removal results in a cure 

(a) The deeper bursae are of far greater imporUince in function. 
They may be classified as (a) subfascial aiding the motion of faadal 
planes uron each other (d) submuscuiar which are between two 
muscles between a muscle and some skeletal part or between a muscle 
and a tendon (c) subtendinous bursae ■which are between tendon 
and bone, between tendon and U^ment or between two tendons 
(d) periarticular bursae like the bursae subscapularis and bursae 
guberuraiis which often connect with a contiguous joint These deeper 
bursae are important as being the location of much obscure pathology 
and mistaken diagnosis The surgical ^preach is often difficult or 
exposes important structures so that surgical removal is not al'ways 
feasible without a deatruedve operation The tmdency to commuai 
cate with nearby joints accounts for the danger of the of 

an Infection from bursa to joint 

Being quite like the tendon abeaths and joint cavities in develop' 
ment and anatomy the bursae mucosae present the same pathrfr^ 
reaction to traurr^ infection and irritation as do the former struC 
tures ^ chronic huraitis resulting from trivial trauma or repealed 
unusual motion the question of a rheumatic element in the infiamma 
tion always enters the mind of the examiner 

Because of the complicated arrangement and contiguity of irnpor 
tant smicturw ^ types of bursal pathology except purulent inf« 
lion should lx given the benefit of thorou^ and prolonged physical 
trMtment before operative inlmmtion is contcnrtplaled. For an in* 
telligent aj^roa^ to t^ treatment 1:^ phyaical means the physidan 
murt visual^ ^ probable pathology of the buraa and surrotmdtag 
5tructur« at dilJerent stages of inflammation. Deering has admirably 
classified these stages scanewhat as ftdlows 


, wi* effurfoD ot abrta dtp^iUou btgtonteg. 

^ 1 “xl contracUnr^th .^ted t«- 

PBirticular fibrosis in a contigumis Joinl 

4 Caldum and (at dcposlUon In Um buraa or obUtarative fibrosis. 


no aodty 

^ness of nearby joints and pain on moUon being the first complaint 
The early local trral^l of beat, partlculariy dlatl^iy, 

and absolute rest of the part to a position relSng prttmre upon the 
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affected bursa. Gentle massage up to the pain tlireahold main tains 
muscle nutrition and relaxes spasm. This if unrelieved would result 
in nmscle atrophy and fibro^ Elevation is indicated in cases of 
byperacuity or pathology suggesting pyogemc infection Repeated 
aspiration Is indicated In the first stage as long as the bursa is mark 
edly distended with flmd In the second stage fibrous adhesions in 
the bursa and nearby tendon sheaths or between muscles must be 
prevented even at the expense of some pain to the patient by means 
of gentle manipulations and active stretching exercises to maintain 
pint, tendon and muscle movement Heat is continued 

Often the case is seen first during the third stage when the acmtv 
has subsided but much associated pathology of muscle atrophy and 
fibrosids IS already established. Besides the physical treatment already 
mentioned fordble manipulation under gas Is necessary in graded 
operations however at each treatment only a few degrees of one move- 
ment being attempted and foDowed by massage and baking For in 
stance in the ne^ected third stage subdeltoid bursitis only a few 
degrees of abduction of the stiffened and atrophied shoulder muscles 
are attempted the first time Later complete abduction Is accomplished 
and still later external rotation and, lastly Internal rotation Faradic 
stimulation of funcdonless muscles with a Smart Bristow coil initiates 
muscle retmmng Assisted ezerdses foDow the institntioo of volun 
tary muscle action 

In the last stage when calaum salt or amorphous fat can be seen 
fillmg the bursa diathermy has an almost specific action m hastening 
its resorption 

Spkciai, Forms or BuRsms 

'Ihe chrome cases presenting no posdtive roentgenologic findings 
are often mistaken for traumatic pciiostiUs neuntis articular syno- 
vitis a primary affection of neaiby tendons or their shpntK^ or 
myositis A defimte chagnoais is nnperativc to enable one to mnlrp a 
deosion between operative and phy^cal treatment. 

Bursae About the Shoulder — AH types of inflammation in the 
structures about the shoulder joint are characterized by pain on motion 
joint limitation of motion and a tendency to hold the arm 
adducted against the side It Is difficult to make an accurate differen 
^ diagnosis of the pathology and the etlologic factors involved in 
th« symptom picture. The subdeltoid or subacromial bursa is the 
ra«t frequent of the structures outside the Joint cavity proper to 
present lesions of traumatic or inflammatory etiology A fall on the 
outstretched arm bnngs the greater tuberosity smartly against the 
i^mioo process Continual exerdon with the arm hypereitended 
states structures covering these bony processes In a less violent 
If the patient has a tendency to synovial irritation from 
chronic toxemic or allergic reaction affecting Joint and synovial 
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directed toward the obliteration destruction and removal ol these 
structures idncc they arc not necessary to the function of the part 
Furthermore constant or repeated pressure easily results In the for 
matlon of a new adventitious bursa wherever such a stnictme b 
needed Inflamed bursae of this type can b« aspirated and the Hning 
scarified or Injected with escharoUcs After aspiration large doses of 
(flathenny followed by compression bandaging may result In tlieir 
oblitcratioru If purulent infection develops wide indsion and pudrfn g 
or complete surj^cai removal results In a cure 

(a) The deeper bursae are of far greater Importance in fondloc- 
They may be cl assi fi ed as (a) subfascial aiding the motion of fasdai 
planes upon each other (b) submuscular which are between two 
muscles between a muscle and some skeletal part or between a musde 
and a tendon (c) subtendinous bursae which are between tendon 
and bone between tendon and ligament or between two tendocs 
(d) periarticular bursae like the bursae aubscapularis and bursae 
subcniraUs which often connect with a contiguous joint. These deeper 
bursae are important as being the location of much obscure pathdog? 
and mistaken diagnosis- The surreal approach is often difficult or 
exposes important structures so that surreal removal Is not always 
feasible without a destructive operation The tendency to conunum 
cate with nearby joints accounts for the danger of the erlcnsioo of 
an infection from bursa to joint. 

Being quite like the tendon sheaths and Joint caviuea In dev'dop* 
ment and anatomy the bursae mucosae present the saxoc pathologic 
reactions to trauma, infection and irritation as do the former struc 
tures In chronic bursitis resulting from trivial trauma or repeated 
unusual motion, the question of a rbeuaiaUc element in the inflammi 
tioo always enters the mind of the examiner 

Because of the complicated arrangement and contiguity of 
tant structures all types of bursal pathology except purulent Infec 
Hon should be given the benefit of thorough and prolonged physic^ 
treatment before operative intervention is contemplated For sn i® 
teUigent approach to the treatment by physical means the physidm 
must visualise the probable pathology of the bursa and surrmrading 
structures at diScrent stages of InflnmmaUon. Deering has admirably 
classified these stages somewhat as follows 

* rea^cm with effusion or fibrin deposition bejdunlng- 

a Fibrous adhesions forming and contracting with ass^ted fxs- 
dal fibrosis and sometimes periarticular fibrosis in a contiguous joint 
3 Muscular atrophy ^ 

4 . Cnldura and fat dcposIUon in the bursa or obliteraUve fibrosis. 

Sometimes innammaUem begins insidiously with no acuity 
stiffness of near^ joinls and pain on motion being the first complaint. 
The early local trrotment consisu of beat paAcularly diathermy, 
and absolute rest of the part In a position relaxing pressure upon the 
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tion of the supraspmatus tendon In lesions of this tendon internal 
rotation and abduction are more painful than external rotation and 
abduction which latter arc more pafnful in the subdeltoid affection 
An X rav taken with the arm rotated outward, the tube focused from 
a position close to the base of the neck and directed downward and 
postenorly Is likely to show the supraspmatus pathology while an 
ordinary anteroposterior flat plate visualizes the subdeltoid bursa 
clearly The distinction in subdeltoid and supraspmatus pathology 
from the standpoint of treatment Is an important one since chronic 
inflammation in the former yields much more readily and uniformly 
to diathermy and the abduction splint than the latter which gives a 
much more hopeful prognosis of fimction return after early operation 
for Ttanoval of the pathology in the tendon. Haibin hnds the area of 
degeneration and (^ciutn deposition often entirely limited to the 
tendon at operation without any assoaaled changes m the subdeltoid 
bursa The tissues within and beneath the deltoid muscle share with 
those about the elbow joint m a characteristic lendencv toward cal 
dum deporitiQU after in)ury or Irritation Schujenioff found that 
caiaum may be deposited m the deltoid muscle fibers within j6 hours 
after suture of a laceration of this muscle. Calcium deposition proceeds 
p<usu with a tendency to fibrosis making any shoulder mjury 
particularly likely to rexult In early sUfiness and limitation of motion 

Acromial bursitis is quite snperfidal and the inflamed bursa can 
be palpated near the surface at the top of the acromion. 

TenosynoviUs of the long head of the bicep* presents a tenderness 
far anterior under the deltoid and along the bidpitaJ groove Elxtemal 
rotation and extension of the shoulder are pamful as is bldpital action 
bocal crepitus may be present 

Bursitis of the coraco-acromial subscapular and infraspinatus 
bursae is rare and the tenderness Is localized and not adjacent to the 
subdeltoid tender points. The first may be located under the coracoid 
process in front, or farther anterior beneath the combined tendon 
of^e coracobrachlalis muscle and the short head of the biceps. The 
subscapular bursa lies between Its muscle and the Joint capsule with 
'*Wch it typically communicates and inflammation rarely involves 
this without, or Is diagnosed separately from disease of the jobt 
proper 


Periostitis of the humerus at the deltoid mserlion may be traumatic 
fordble deltoid action or associated with myofasdtis here 
Abduction is painful but no other signs of subdeltoid bursitis art 
preent and x ray may show a local roughening or exostosis of the 
Periosteum. These yield slowly to diathermy but shoulder joint 
oiotioTtt can easily be pre 5 er\ed. 

Brachial neuritis or radiculitis with or without roentgenoloiric evf 
of cervksl arthritis is more tender at the nerve exits from the 
wifr produce pain radiating along the upper 

border of the trapezius and definltel> down nerse trunks of the^ 
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surfaces, less fnctlon is necessary to produce serous or plastic retc 
tions of bursal surfaces 

Codman investigated the pathology of subdeltoid bursa reactions 
23 years ago and described t^ bursa as follows “Its base is formed 
by the tuberosity of the humerus and the tendons of its rotators, which 
are inserted into the tuberosity Its roof Is formed by the periosteum 
beneath the clavicle, the coraco-acromial ligament and the aaoudan, 
and by the upper part of the fibers of the deltoid muscle. Its lindts 
beneath the deltoid muscle vary considerably, but the outline is Hkeiy 
to be trilobar like a clover leaf and to extend below the edge of the 
point. On the whole it Is circular in outline, concavo-convex in shape, 
and about the alxe of the palm of the hand " The sensory nerves aris- 
ing from the shoulder joint and from this large subdeltoid bursa, 
wtdeh may be spoken of os an accessory shoulder joint go to the same 
cord level which supplies motor Impulses to the muscles in close 
proximity to the shoulder joint, and sensory irritation is reflected to 
these muscles as protective spasm fixing the shoulder m adductwo 
and alight internal rotation This position is identical with that of 
decerebrate ngidity and allows the powerful adductors and Internal 
rotators to stretch the weaker external rotator and abductor groups- 
The establishment of function of the weaker group about any jobi^ 
is more difficult than rehabOitation of their stronger antagonists, 
particularly when the stronger group, as here, are the “gravity 
muscles ’ ^th “plastic tone ” On physical eraminalJon the great^ 
tenderness fa found either over the middle of the deltoid or over its 
insertion or distributed in both of points. Pain on abduction 
may begin with the first few degrees of motfon nnrf be locaHxed cc 
the outer aspect of the arm at the deltoid insertion, or suddenly appear 
at abont n^t-angle abduction localixed Just below the acroinioo. 
No pain or tenderness should b© expected in the uncompbeated sub- 
deltoid lesion over the anterior border of the deltoid or about the 
bicipital groove of the humerus In ^pmlnlng shoulder motion, it 1 ® 
an important Item of technic for the examiner to sdxe the scapula 
firmly and prevent its rotating motion to replace the shoulder joint 
motion in the stiffened or painful shoulder Sdman s test of having 
the patient flex the spine forward and let the arms down then 
arise bringing the arms up to the horizontal with the body fa iinp«’ 
tanL this maneuver fa performed a sharp pain is generally 

experienced in the shoulder when the erect position fa resumed and 
the humeral head fa brought up against the acromion. 

In 1906 Dawbom described a aign rather characteristic of proUf 
erative changM or ^dum deposition in the suprasplnatus tendon 
in studying suWeltoId bursitfa but Stevens In igogfirst recognised 
a diitinctJon between the former condlUon and subdeltoid bursitis 
proper The ^gn m«Uo^ consfate of a point of tenderness Just above 
the tuberosity of the bumenis which disappears under the acromlo® 
on extreme abduction of the arm. Thfa fa rather constant in caldfica 



Special Forms of Bursitis 


57 


tion of the snpraspuoatiis tendon In lesions of tins tendon intern^ 
rotaUon and abduction are more painful than external rotation and 
abduction which latter are more painful m the subdeltoid affection 
An I ray taken with the arm rotated outward the tube focused from 
a positlou dose to the base of the neck and directed downward and 
postenorly Is likely to show the supmspinatus pathology while an 
ordinary anteroposterior flat plate visualizes the subddtoid bursa 
dearly The distinction In subdeltoid and supraspinatus pathology 
from the standpoint of treatment is an Important one smcc chronic 
inflammation In the former yields much more readily and irmformly 
to diathermy and the abduction splmt than the latter which gi\es a 
much more hopeful prognosis of function return after early operation 
for removal of the pathology in the tendon Harbm finds the area of 
degeneration and calcium deposition often entirely limited to the 
tendon at operation without any associated changes In the subdeltoid 
bursa. The tissues within and beneath the deltoid musde share with 
those about the elbow Jomt In a characteristic tendency toward cal 
aum deposition after injury or Irritation. Schujenloff found that 
calaum may be deposited In the deltoid muscle fibers within 36 hours 
after suture of a laceration of this muscle Caldum deposition proceeds 
pori passu with a tendency to fibrosis mating any shoulder Injury 
particularly likely to result In early stiffness and lumtation of motion 

Acromial bursitis Is quite superfidal and the inflamed bursa can 
be palpated near the surface at the top of the acromion 

TenosynovutB of the long head of ^e biceps presents a tenderness 
far anterior under the deltoid and along the blapital groove External 
rotation and extension of the shoulder are painful as Is blapital action 
Local crepitus may be present 

Bursitis of the coraco-acromlal subscapular and infraspinatus 
bursae is rare and the tenderness Is localized and not adjacent to the 
subdeltoid tender points The first may be located xmder the coracoid 
process m front or farther antenor beueath the combined tendon 
of the coracobrachialis musde and the short head of the biceps The 
subscapular bursa hes between its musde and the joint capsule with 
which it typically commumcates and jDflammation rarely inTOlves 
this without, or 15 diagnosed separately from, disease of the joint 
proper 


PenostiUs of the humerus at the ddtold insertion may be traumatic 
A?? deltoid action or associated with myofasatis here 

Abduction is pamful, but no other signs of subdeltoid bursitis are 
pr^t and x ray may show a local roughening or exostosis of the 
^osteum These yield slowly to diathermy but shoulder joint 
motions can easily be preserved. 

BracUal nouiUj or radiculitis with or without roentgcnoloinc cm 
^ of ccmcal arthritis is tnoro trader at the nerve ents from the 
^Ical spine and tends to produce pain radiating along the uuoer 
IwJcr of the trapezius and definitely down nen-e Unnks^of^^JS 
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The median or dreumflex tmnl. may be tender to palpation m the 
lower tliird of the arm 

The prindples of treatment correspond to the general rules for the 
management of bursitis anywhere IramobilizatJon on an abduction 
splint, with complete external rotation, often cannot be accomplhbed 
until gradual stretching of the cont^ted adductors and internal 
rotators has restored motion to the shoulder Confinement to bed in 
the supme position with the arm in a aling tied to the head of the 
bed aids in gradual abducticm, Miist disabiljtlcs of the shonlder ^oint 
arc best immobfllxed In position If caldum deposits are not 
resorbed from the bursa after a few weeks’ administration open 
operation is indicated for the removal of the contents and as much 


of the thickened bursal wall and underlying periosteum as an be 
exposed in the field Physical treatment must continue thereafter 
Of the deeper bursae about the elbow the ones under the tendinous 
Insertion of the triceps or within the fibers of this insertKin are difficult 
to approach surgicaUy without some damage to an important muscle 
tendon Not enough fluid coDects in these bursae to be successfully 
aspirated. A surrounding fibrosis Is the most troublesome feature. 
Radlohumeral bursitis, ep^bysitis ’ or tennis elbow, charactenad 
by severe pain over the outer side of the elbow and a point of tender 
ness over the external epicondylc is generally consJiJered as due to 
inflammation of a small bursa lying between the conjoined tendon 
tod w radlc^umeral joint. These havTj been operated on successful 
by Osgood but can in our experience, be treated siiccessfuUy by 
complete immobOIiatlon of the elbow In semlflexion and with lb® 
forearm in the midposition between pronation and supination, IH* 
i^cmy is appUed dafly up to the ‘^toleration ’ dose. This treatment 
s^d relieve all symptoms in three to nx weeks Active motion of 
the arm can then be resumed but violent exercise or the performance 
" the peculiar type of movement originally responsible for the irrita 
tlon sh^d not be repeated. Recurrences are common and if a chronic 
painful sla^ dodops, operative Interference should be undertaken 
Several deep bursae about the hip require physical treatment 
WiMirr i, e^ly for ojl<^ 

Wp or tpiphyjitii Crcful di»goara b 
, Spltat^g rat In b«f lUHi dinthefmy nre tnccenful If tr«f 
mrol b roongh pnrfod and no MipporaUvn pro«M 

bursae vary fa sfie and 
p^Uon fafb^lory proasvs here can be mbtalin for psoas 
A>Plr”1on may afd fa diagnosis 
and treatment Phjiicnf therapy should be given^a prolonged trW 
before operaUra in m-entlon PaihoWy fa tlw Ischfal bnr^b enslly 
npproacbed sur^^y and ihouW be^weted out 

from constant pressure of shoe, upon bony swelling and deformitfes. 
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Typical of tMs is the bursa commonly appearing and frequently the 
seat of pJ'fTi and swelling over a bunion Surgical dissection may leave 
tender scars when care ts not exerdsed in choosing a skin flap wtilch 
win not leave a suture Ime passing over a bony prominence The 
deeper bursae, when inflamed are generally not palpable but produce 
exquisitely te^er areas in characteristic locations Sharp bony spurs 
may grow from the penosteum beneath or protruding Into, contiguous 
ligaments or fasoaf planes These osteophytes must be thoroughly 
excised with the underlying penosteum before physical treatment of 
the Inflamed bursa can be undertaken There art four distinct sets 
about the os calds capable of producing disabling symptoms 

I At the attachment of the adductor haDuds brevis the flexor 
digitorum brevis muscles and the plantar fasda just beneath the 
sustentflculum tali is the antenor calcaneal bnrsa. It lies beneath the 
short flexors of the foot and antenor to the postenor tuberde of the 
astragalus m a rc^on of dl&cult surgical approach 

3 More superficial than this on the mferior surface of the tuber 
ositv of the os calds and covering this bony pnMninence, is the 
postenor calcaneal bursa. 

3 Anterior to the Achillea tendon, on the neck of the os calas lies 
the retfocalcaneai bursa. 

4 . Anterior and Internal to this bursa and in dose relation to the 
tendons of the posterior tibial and flexor longus digitorum musdes 
are other bursae of Irregular size and position 

In chronic stages of Inflammation roentgenologic evidence of th i c k 
enlng or calaum or fatty contents be seen Baking and the rrmin 
tenance of the part in absolute imnmbiliiation will alleviate the 
symptoms of the bursitis 


Pitfalls in the Physical Treatment op the Muscle Tenoon 
System 

1 The most important pitfall applying to musde as to all physical 
treatment is the danger of treatment of the local pathology without 
a careful physical examination and history to rule out the etiologic 
factor of a general disease or distantly located cause for the local 
pathology 

3 Tumors and swelling of tendons and musdes should be ap- 
^oached from a standpoint of physical treatment only after a positive 
diagnosis is made. Bfflign tumors of the former are siHgicah Little 
au be expected from physical means before the mechanical Inter 
ference of the swelling with function Is removed No musde tumor 
^ be trusty ^ to become malignant Physical treatment may aid 
to Iti dissemination or metastasis ^ 

3 Inocased swelling tenderness superficial congestion nulsation 
or telangiectasis developing while a musde Is under ^tmen^T^ries 
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The median or drcumflex trunk may be lender to palpaUon In the 
lower third of the arm 

The principles of treatment correspond to the general rules /or the 
management of bursitis anjTrhere Immobilisation on an abdochon 
splint^ with complete external rotation, often cannot be acenmpUsbed 
until gradual stretching of the contracted adductors and Internal 
rotators has restored motion to the shoulder Corrfinement to bed to 
the supine position with the arm In o sling lied to the bead of the 
bed, aids in gradual abductlom Most dtsabiUtfes of the shoulder Joint 
are best immobilixed in this position If caldura deposits are not 
resorbed from the bursa after a few weeks' odministratioo, 
operation Is indicated for the removal of the contents and as nnich 
of the thickened bursal wall and underlying periosteum as can be 
exposed in the field Physical treatment must continue thereafter 
Of the deeper bursae about the clboir the ones under the tendhtwo 
Insertion of the triceps or within fibers of this insertion are tCfS w t 
to approach surgically without some damage to an important 
tendotL Not enough fluid coBects in these bursae to be succosiufly 
aerated, A surrounding fibrosis U the most troublesome featn^ 
Radlohumeral burdtls ^eplphysilU or tennis elbow, charaderw 
by severe pain over the outer side of the dbW and a polnl of tenoer 
ness over the external epicondyie, is geneniily considered as doe to 
inflammation of a small bursa l>ing between the confoined 
and the radiohmneral joint These have been operated on successiujy 
b> Osgood but can in our experience, be treated successfully by 
complete IramobBlxatlon ol the dbow in seralDcxion and with 
forearm in the mIdpotIUon between pronatlon and smunatloii. 
atherray is applied dally up to the noleratioo ' dose. This treatment 
should relieve all symptoms In three to six weeks. Active rootioo of 
the arm can then be resumed, but violent exercise or the performance 
of the peculiar type of movement originally responsible for the Irrita 
Uoo should not be repeated Recurrences are common, and ff a chronic 
painful stage develops opertUve Interference should be undertaken. 

Several deep bursae about the hip require physical treatment. 
Bursitb about the great trochanter Is easily mistaken for osteo- 
myelitis tuberculosia of the Up or epiphysitis Careful diagnosis i* 
essential SpUnting rest In bed and diat^rmy are successful if treat 
ment is continued for a long enough period and no suppurative process 
fa present. The lUopectineal and filopsoas bursae vary in »i« 
position Inflammatory processes here can be mistaken for psoas 
abscess femoral hernia or cadtis A^lration may aid in dfagnojis 
and treatment Physical therapy ,hould be given a prolonged trial 
before operaUve intervention. Pathology in the ischial bursa is easily 
approached surgically and should be dSsected out 

SubortanetHU bursae about the bony points of the feet and ankle 
vary considerably In dlsU^tfom AdvendUous bursae readily de^-elcf) 
from constant pressure of shoes upon bony swefling and deformitic** 
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the suspicion of malignancy X ray should check this possibility from 
time to time 

4 Myositis ossificans represents the culmination of a corstituUcnal 
tendency The connective tissue of Injured or Inflamed muscles ten- 
dons and fascia progressively changes to bone The brachlalls anti(^ 
and other muscles about the elbow, which are commonly afiected, 
develop increasing stiffness during a course of physical treat^L 
Rest should be immediately substituted for massage and moocc 
which increases the caldum deposition Roentgenograms Indicate the 
stage when bone ceases to be deposited and the resulting bone can 
be surgically removed 

5 Trichinosis should be suspected when mj^tls becomes more 
acute during treatment ai>d a biopsy on the aflected mnsde 

the encapsulated larvae. Physical treatment should be replaced by 
anthelmintic management untfl the acuity passes In the coarse ol 
weeks . 

6 Syphilis and tuberculosis of muscle tendon and tendOTSbeam 

must constantly be borne In mind watched for and apprepna^y 
managed by general antisyphUlUc treatment or the adoption ol » 
regime for the cure of tuba^losb . 

7 The bite rujtre of tendon treatment Is fibrosis Early slight motion 
Is infinitely more successful than delayed and more robust trtatxncnL 
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CHAPTER SEVEN 


PERIPHERAL NERVE LESIONS 
Lewis J Pollock, II D 

Injury or (Usense a pettpberal nerve produces among other things 
a loss of motion which if complete Is called paralysis and if incom 
plete, paresis Not all of the loss of motion seen in peripheral ncr\e 
lesions U the result of the defective conduction of such a nerve 
Some of it may be the result of local shock pain swelling of tissues 
fracUirca dislocations adhesions ankylosis contractures of opposing 
uninjured muscles spasm sclerosed fibrous tissue, as in isAemlc 
paralysis tendon and muscle section or loss and hysteria. 

Examinatios 

hUny of the nerves when injured produce a paralysis of certain 
muscles which leads to a cbaracterbtic deformity Of such mention 
may be made of the wrist drop of radial nerve paJsy often associated 
with “tumor of the wnst ” due to distention of the ligaments pro- 
ducing a protrusion of the proximal metacarpal bone the position of a 
foot drop in peroneal nerve palsy the characteristic clawing in ulnar 
nerve palsy the ape hand to ulnar and median nerve j^sv the 
winged scapula In long thoradc nerve palsy etc 

Umltation of movement of Joints frequently results and the range 
of motflity may be detennli:^ by a goniometer and measured in 
degrees of a orde or by tracings obtained from moulds with a flexible 
lead tape (Fig i) first obtaining a tracing of the position m one 
direction (fleadcm^ and then m the opposite direction (extension') 

I\Len examining for a range of passive movement attention must 
fwriven to the position of the extremity and Its parts for example 
flexion of the fingers is more limited with the hand flexed at the wrist 
than extended Similarly u» combined ulnar or median nerve lesions 
extension of the fingers will be more limited when the hand is extended 
8t the wnst Dorsal flexion of the foot will be limited with the legs 
extended in peroneal nerve lesions 

Movernentaof Segments About Joints. — It is impossible to exam- 
ine each muscle separately for evidence of paralysis and we are com 
Pelled to infer Its functional capadty by the active movements of 
•egroeots about Jomts In such an examination the part of the eitrem- 
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Movements o£ Segments About Joints 

avely moved active motion may continue the movement and if a 
position of the extremity is passively imposed, the paretic muscle may 
hold the extremity m this position. 

The amount of weakness may be determined by comparing the 
strength of movement against gravity or interposed resistance dther 
with a dynamometer or with the imparalyied side or the examiner 5 
resistance, A simple dynamoroetnc method may be employed by inter 
posing a spring scales between the segment to be examined and the 
examiner 5 hand Each movement about the joint may be so examined 
and recorded Pronation and oicumduction may be investi^ted by 
fastening a small flat piece of wood In the patient s hand and inserting 
the hook of the scale In a hole drilled through the wood (Fig 3) 

Many factors other than paralysis produce loss of function and 
require treatment Changes In the joints are a very common complica 
tion of peripheral nerve lesions ITiey may result from fractures mto 
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the joint, dislocations suppurations of the jomt and nearby parts Im 
mobilIxatJon ischemic contractures etc. 

Occasionally an early arthritic change consisting of painful swell 
ing Is seen which may persist for weeks and be follow^ by partial 
ankylosis. At other times gradual retraction of muscle tendons and 
hardening of the capsule of a jomt occur Such changes are more often 
encoimtered in partial and p^ful nerve lesions such as are seen m 
injury of the median and tibial nerves Interphalangeal jomt changes 
are particularly disablmg and care must be exercised to prevent them 
U possible 

Shortening and contractures of opporing unparalyied muscles occa 
sionally occur at tunes because of neglect to splint the extremity at 
times because of prolonged overcoTrectioo and at times despite rood 

treatnwit * 
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Ity proximal to the joint being cxnmlnrf n^t 
eiimnle In testing for extension nt the wrist, the lotrann sh^ 
be ii^oblUied Care must be eier^ In 
loss of funcUon which results from the deform ty ’ 
tSon of opposing muscles, such ns the defective flexion of the fingers 
resulUng from the wrist drop of radfnl nerve palv 
The extremity must be placed In such a position Ij?* 
gravity will be nuIUfled An enfeebled muscle may be able to 
of an extremity when supported but not wl«n 

as in circumflex nerve injury the deltoid muscle may be 8 ng 
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to produce abduction of the arm If the arm Is held support^**^ 
powdered board but too feeble to produce movement with the wm 

*^5^rDes the movement produced by gravity might be 
as active motion for example, extension of the forearm after 
has been produced with the patient standing erect is of course, ocuy 
the result of gravity controlled by the unparalyxed biceps 

At times no motion of the extremity may be produced but a contra 
tion may be fdt In the paretic musde by palpation or relaxation may 
be felt upon contraction of the opposing muscles as in paralysis oi 
ddtold muscle strongly resisted adduction of the arm Is accompanl« 
by relaxation of the ddtoid. At times If a part of an extremity la 




Response to Electrical SHmuladon VotWM ® 

Speaal attention Bbould be directed to the misinterpretation of cer 
tain movements which are possible or become so after certain nerves 
have been mjurcd. Unless one is familiar with these supplementary or 
tnck movements a completely paralyxed muscle may be thought to 
have recovered function Such movements result from the anastomotic 
supply of muscles from adjacent nerves from the aetbn of muscles 
other than those which are primary movers For example, flexion of the 
wrist may be produced by contraction of the extensor ossis metacarpI 
poUids, by movements resulting from mechanical factors when tendons 
act over several joints Extension at the wrist may be produced by 
complete flexion of the fingers in radial nerve palsy (Fig 3), by the 
elastic recofl of movements in the opposite direction as the extension 
of the distal phalanx of the thumb following flexion and by gravity 

Response to Electrical Stimulation- — The response of muscles to 
electrical stimulation often gives indication of the state of recovery 
or function- Normal rnusdes and nerves react to eJectrical stimulation 
in a characteristic manner The make or break shock of a galvanic 
current produces a rapid llghtnmglike twitch of the stimulated 
muscle, ELod faradisation produces a tetanos The muscles react to the 
stimulatioD of the negative and positive poles In a constant manner 
and a fonnula of polar contracdon may be expressed as follows (K- 
C C ) Kathodal closing contracticm is greater than (ACC) Anodal 
dosing contraction b greater than (A. 0 C ) Anodal opening con 
iraclkin Is greater than (K. O C ) CC >A.CC >A,OC > 
K. 0 C) 

Ten to fourteen days following injury to a penphcral nerve certain 
changes occur in the reaction to ele^cal stimulation which, grouped 
together constitute the reaction of degeneration (D R.) These 
changes may be described as quantitative quahtative modal and 
polar The exatabfllty of the nerve to faradic and galvanic stimulation 
is lost. The musde loses Its irritability to the faradic current fquahta 
tlve) In the early stages for about two weeks the musde is hyper 
exatable to the galvanic current, but later becomes less and leas eidt 
able (quantitative) The character of the response changes from a 
rapid twitch to a slow vermicular contraction (modal) The polar 
formula is reversed the A. C C being greater th^ the K. C C The 
moat valuable and most constant of these signs is the slow contraction 
of the musde. 

Because of the diffusion Into nnparalyied rnusdes when a unipolar 
method of stimulation is used the blpo!^ method wbcrdn both poles 
are placed upon the musde being examined is preferable The 
^emjty to be examined must be relaxed and the segments about 
joints must be so supported that the rnusdes are not required to act 
*8^1 the power of gravity Supplementary movements may be pro- 
by electrical stimulation and one must be alert to recognize 
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Atrophy Is a common occompanlmcnt of paralysis of a muscle re- 
sulting from peripheral nerve lesions Study of the amount of tissue 
loss following such lesions shows that the cases carefully treated by 
physical therapy have far less loss of volume of the tissues of an ci 
tremlty than do the untreated cases 
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Splints to prevent Deformity 

Wberc a primary or secondary suture la indicated Immediately 
physiotherapeutic treatment must assist the operative procedure. 
When it is felt advisable to defer the operative procedure, physical 
therapy must be initiated promptly to the end that when the nerve re* 
generates it mil activate a mcchamsm capable of adequate movement. 

The above indications are met by treatment with splmting to prevent 
overstretching of paralyzed or weaL muscles massage to improve the 
nutrition of the parts to prevent adhesions of scars and fibrosis and to 
conserve the built of the muscle passive movements to prevent de- 
formity from shortening interphalangeal fibrosis ankylosis of Joints 
active exercise to conserve the unparalyzed muscles to stimulate circu 
lation to educate synergistic muscles to assume the function of par 
alyzed muscles electrotherapy to conserve the vitahty prevent com- 
plete atonia and Increase the contractflity of paralyz^ muscles and 
hydrotherapy and thermotherapy to assist In nutridonal conservation 
and to fadlitate other methods of treatment 

In cases treated some time after mjuiy splinting and the other pro- 
cedures are indicated to correct deformities as well as to restore 
function Here passive movements must include stretching of shortened 
muscles and tendons and mechanical devices construct^ to assist in 
this functiom Corrective exercises and occupational therapy play a 
large part In the correction of such deformities 


Splints to Prevent Deformity — The purpose of the splint is to put 
the paralyzed muscle at rest and prevent overstretching of the musde 
and to resist spasm of the opposing muscle. Each splint must be devised 
for a particular patient bemuse the mechanism of the joints over 
winch the paraly^ muscles act differs in each Individual The splint 
should be light simple easllv applied and removed inexpensive and 
as iDconspicnous as possible The material from which splints are con 
structed differs m the hands of vanous worker* In general the splints 
used by the British and French during the World War were far more 
complicated than those used in Amenca. Aluminum is a satisfactory 
metal to work with. It Is light and when necessary small adjustments 
may easily be made in the shape and other characters of the splint, as 
Indicated. 


Following a primary or secondary suture, particularly the latter 
where it is often necessary to place the extremity In an abnormal 
position to permit of approximation of the severed ends of the nerves 
a plaster of parts cast or splint must be applied for a period of two 
weeks Following this a removable spUnt should be applied Starched 
^Qoline may be used in preference to plaster of parls as it Is much 
lighter and therefore much more comfortable. 

It is important to note the danger of applying a splint and regarding 
only indicated treatment. Many patients have been incapao 
tated by the fibrosis which has resulted from the prolonged and 
uninterrupted use of splints So much » this the case that In many 
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Electrical examination llUewl^ Is often valuable to difierentiate los 
of motion due to severed tendons from paralysis In the fomw, 
vanic stimulation followed by a good contraction In the 
to produce a movement of that segment to which the tenoon is 

attached , , . r i, 

An electric stimulus must reach a certain Intensity before ft ww 
result in the contraction of n muscle This mlnlnrul current, bowtvtr 
must be prolonged for a certain length of time to produw a r^ro^ 
At “Infinite duration” there Is a minimum strength 
contractions occur (rheobasic voltage) As the duration Is decreasea 
the strength must be Increased until a point is reached where, ^ ^ 
ter how strong the current, no contractions follow Twice 
current which will produce a contraction in unlimited tlow has 
designated empirically os the chronaxia ol the tissue. The 
a human musde with an Intact nerve supply has been louin o 
0.00016, whereas that of one whose muscle has 
OJ3I It was hoped that measurements of the chronaxia 
accurate Information of diagnostic and prt^nestlc value in 
nerve Injuries Although tt^ have served to giNt precise mesOT^ 
ment of the funcdonal value of nerves and muscles in 
because of the InaccesslbnUy of accurate instruments and the®re* 
liability of certain others few data are available 
critical Judgment of their clicdcal value Measurements by thej^ 
denser system of Lewis Jones have failed to impress the 
Investigators with their reliability More accurate methods, suoi as 
Lucas penduluni, Lapicque s chronnxlmelcr Strohl s ergometcr 
Sac h a and Malone s chronortQmraeter have appeared to 
information In thrir several Investigators’ h^ds It Is possible im 
they may lead to profitable clinical investigations m the future- 

LiDTCATIONB FOB TbEATIIZJJT 

Physical therapy methods hold the first place in the treatment^ 
peripberal nerve lesions Following a peripheral nerve lesion the 
Jects to be attained differ somewhat under various conditions. It 
primary autare la possible or if tba patient Is brought tor treatnwi' 
soou altar Injury rthare an operation la not Inrilcatad wa aim to pra- 
vent delormitias and to restore function. Whan soma time has elapsao 
after injury and a secoodary snture or neurolysis is necessary 
aim is to correct defonnlUei and restore function. The same is true in 
rimHar casa not requiring operation 

Operative procedures oi suture and neurolysis will not serve to 
restore function They only maie It possible for the nerves to regeoer 
ate. It is conceivaHe tot perfect regeneraUon might occur in the n^ 
and an eitreraltj be functionless because ot Intetphalangeal Bbrosls, 
retraction of caps^ ligaments, marked atrophy and fibrosis of nms- 
clea Bhortenlng of muscle* spasm* of muscles aod antylosed Joinl^ 
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Instances of long delayed restoration of hmctlon it was possible to 
envisage the character of the splmt which had been used by the posi 
tion of the extremity For example the ill advised use of a cock up 
splint often caused fibrosis and shortening of the extensors and anky 
losis was present at the wnst It is equally unportant that one should 
not apply a splint devised for one nerve lesion upon an extremity In 
which a totally differcDt nerve is paraly«d for example, a cock-up 
splint should not be applied in the case of a median nen.'c lesion. 

The appbcatlon of a splint should not blind us to the necessity of 
other treatment and It Is imperative that electrotherapy, m as s age 
passive movement etc. be continued throughout the time of Immobll 
izatlon Although some clinicians believe that no adhesions will form 
if a splint Is applied so that only relaxation is obtained and not over 
relaxation this has not been my experience. Not only must joints not 
concerned with the movements of the paralyied muscles be moved 
daily but when supported the Involved joints must be moved Cer 
talnly no harm can occur from gentle passive movements sufficient 
to produce movement but not overstretching It is well not to produce 
overoorrectlon A position midway between the extent of movement 
In the opposite direction is by far preferable In most muscles Only 
slight extension at the wnst Is soffiaent to produce rest of the par 
alyzed and atonic extensor muscles of the wnst Each individual nerve 
injury has some general Indication which should guide us in the con 
slderatlon of the splmt Such splints can be better illastrated than 
described and the general Indications will be discussed and the types 
of spbnts fllustraled. 


CrBCUiiTLEX Nerve- — Injury to this nerve produces a paralysis of 
the deltoid The patient is unable to abduct Ibe arm and the weight 
of the unsupported arm often results m a subluxation of the bead of 
the humerus and at least a marked stretching of the capsular ligament 
The Indications are to keep the arm abducted and partly externally 
rotated- The abduction should not be beyond 6o The forearm should 
be fleied and held In moderate supination Such a splint may likewise 
be used in uppier brachial plexus Injunes (Figs 4 5) 


Ulnar Nerve. — Paralysis of the ulnar nerve is easily recognized by 
the appearance of the band with clawing of the httle and nog fingers 
Inability to grasp objects between the thumb and forefinger becai« 
of paralysis of the adductor piolllcis and Inability to make a cone of 
hand by approximating the Ups of the fingers and thumb because 
of paralysis of the InterosscI Lateral movement of the fingers Is 
possible only through supiplcmentary movement and the patient Is 
unable to Innervate the muscles of the bypothenar eminence (Fla. 6^ 
Although i^y dei^ces have been constructed for the treatmiSt of 
ulnar nerve lesions In general Uic majority of cases recover mnr,. 
compl.ldy without tho of th« 
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SplmtB to Prevent Deformity 

little and ring fingers may be applied as fflustrated Extension of the 
distal phalanges of the little and nng fingers may be defective because 
of overextension of the proximal phalanges and a device which pre- 
vents these phalanges from overextending is useful in recovenng 
lesions A narrow strip of metal ninniiig diagonally across the palm 
from the base of the third to the base of the httle finger then bent to 
cwitinue in the opposite direction over the backs of the proximal 
phalanges of the little rmg and middle fingers, is often serviceable 
(Fig 7) 
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Mediak Nervt, — Paralysis due to a lesion of the median nerve pro- 
duces an inability to appose the thumb to the little finger to abduct 
the thumb at rtghi anglu to the palm to flex the Index finger as m 
making a fist or clasping the bands and to fiex the distal phalanx of 
the thumb (Fig S) 

For the most part what is true of the ulnar Is likewise true of the 
median nerve There is but httle clawing of the Index or middle finger 
and flexor contracture of the Index finger does not occur The only 
troublesome complication is a shortening of the adductor of the thumb 
and at times it Is necessary to hold the thumb m abduction at a right 
angle to the palm, A light hollow aluminum ball between the index 
finger and thumb with the fingers semiflexed assists, A hollow cylinder 
will serve the same purpc»e Occasionally an apparatus which by 
means of a spring supplants the abduction of the thumb may be serv 
Iccable although In general springs are unsatisfactory 

Ulna* and Median Nzbvb Lesions —Combined ulnar 
and median ner\T lesions when complete produce Inability to perform 
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interfere usith the motility of unparnlyzcfl musics which lufBa 
move all of the segments about the joints of the hand The only 
nbling complication \\hlch follows ulnar nerve lesions Is clawing of 
little or little and ring fingers Passive movement commonly suffice 
prevent this When it appears that clawing will result from overac 
of the extensor communis digitorum, n simple posterior splint for 
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any flexor movements of the fingers or hand Under such a condition a 
simple antenor splint supporting the hand in a slightly flexed position 
suffices Clawing occurs In all the fingers and counter pressure should 
be exerted against the backs of the proximal phalanges The thumb 
should be fixed m a position of abduction at n^t angles to the plane 
of the palm (Fig 9) 

Partial lesions of these two nerves are particularly liable to be com 
plicated by adhesions shortemng and deformity and require much 
more attention than complete lesions 
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RAmAL Nerve. — The indications m cases of paralysis due to a 
lesion of the radial nerve are to extend the wnst and the proximal 
phalanges of the fingers and thumb In a plane with the palm (Fig 10} 
The following splint as described by BuerkI and used In t^ United 
States Army is ver> satisfactory 

Spring steel wire covered with rubber tubing at all points of pres 
sure and properly bent has been found to make a light and comforta 
blc splint. It will meet the requirements and overcome some of the 
objections of other types This spUnt Is made from a piece of No ii 
spring steel wire 35 inches long 

It is best to start bending the splint on the ulnar side of the arm. 
Nine Inches from the end the wire fa bent upward to form an angle 
of MO From this point the wire extends forward to the junction of 
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pstient from the sharp ends The palmar arch support fa made from 
No 20 spring steel wire covered with rubber tubing and is attached 
to the splmt by adhesive plaster The ends are one inch long and are 
bent in opposite directions from each other to increase the stability of 
the palmar attachment. The wire first extends downward away from 
the splint for an inch on each side and then by a slow curve extends 
upward to support the palmar arch. A piece of adhesive plaster fa now 
placed on the splint just above the wnst and folded on itself so that 
all of the sticking surface is covered FmalJ> the canvas band fa 
slipped over the ends coming m contact with the flexor simface of the 
forearm. This splint can be made in fifteen minutes It is applied 
without bandages and can be readily removed or put on by the patient 
without assistance (See Fig ii ) 

Muscuu>cuTA>tiouB Nerve Lesions — StooLey has described a 
simple and effiaent apparatus which may be used to aid in the treat 
ment of lesicms of this nerve The important musde which is paralyzed 
fa the biceps Fortunately there is little or no hTiellbood of over 
stretching the biceps or of markedly shortening the triceps because 
of the mechanics of the elbow }omt and the fact that other unaffected 
muscles act upon both Che shoulder and elbow joints However at 
night a mechanical support which keeps the forearm flexed with the 
hand in full supination should be worn Stookey^s apparatus consists 
of a broad leat^r cuff attached to the wnst and dorsum of the hand 
The wristband has a metal plate which is shaped to fit the dorsum of 
the hand and wnst Supination is maintained by a strap fastened to 
the wristband over the volar surface of the radius which passes out 
ward and under the wrist This strap is then fastened to a collar piece 
by a pm or snap 

Brachial Plexus Lesions — Of all the peripheral nerve lesions 
none require more constant and efficient mechanical treatment tbnn 
those of the brachial plexus 

As has been pointed out previously In general lesions above the 
clavicle are injuries ol the roots and primary cords whereas those 
below the clavicle or in the axilla include the secondary cords and 
nerve trunks These latter are frequently accompanied by injuries of 
the axillary blood vessels There are two general types of Injuries the 
Erh-Dach«ne or upper root group which involves the fifth and sixth 
cervical roots and the lower root group or the KIumpke-Dijenne 
type, which involves the seventh and eighth cervical and first thoraac 
roots In the iormer the resulting parnly^ is extensive and Involves 
the muscles of the shoulder girdle and hack as well as muscles of the 
arm and forearm In the Klumpke D^Je^ne t>pe the paralysis is 
essentially of the ulnar side of the forearm and all of the muscles of 
the hand tFlg u t 
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the proximal and middle phalonRcs of the little finger, where h is bent 
at a right angle in the same plane Three-fourths of an inch from here 
it again reedv'es a right angle bend but this occur* In a plane at ri^ 
angles to the previous one This bend causes the wire to rtm across 
the palmar surface of the fingers, and thereby extends the proilDul 
phalanges on the metacarpal bones A right angle bend ia the aaroe 
plane at the outer side of the first finger, and another bend three- 
fourths of an Inch farther on In a plane nt right angle* to It, complete 
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nerve high in its course. The branches to the semltendinosus and long 
bead of the biceps are given off at the level of the ischial tuberosities 
and consequently these muscles are sjMred The semltendinosus alone 
is able to perform the functions of hamstring muscles to a high 
degree. It o also able to supplement the action of the gastrocnemius 
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in flexing the leg upon the thigh. However all the muscles below the 
knee ore parolyxed and the leg is flaedd while the foot Is dropped 
and in a \’algus position It Is necessary to stabllUe the leg and foot 
to correct the equano\'algus deformity and to overcome faulty devla 
lion of the body weight (Fig 13) 

The most eftective and comfortable spUat b one baaed upon the 
Tbomae caUper type It li light comfortable and efbaent liquid 
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In those lesions In which the muscles of the back (serratus magma, 
rhomboids levator scapulae) arc inv'olvcd, the deformity Is exteiafvt. 
The compensatory movements of the scapula arc diminished or 
absent The action of the serratus magnus In fixing the scapula so 
that the deltoid may act Is gone and this must be kept In mbd fa 
devising mechanical support The arm lies adducted with Inward 
rotation The humerus may soon subluxatc and In old neglected cases 
may be dislocated completely The coracoid process becomes promi- 
nent and the forearm Is held In semlpronatlon Because the entire 
extremity Is rotated Inward the palm of the hand may face backwari 
Left alone without mechanical support these lesions ore followed by 
permanent and Irreparable deformity 

A splint must be designed to relax the deltoid and the suprasplnatns 
muscles and at the same time hold the arm In external rotatloa The 



Lower biBclilal pi mn 


in abducUon, preferably at an angle of aboat 6o 
Ti* n™ ahould be rotated extem^y 
“'i •’'id in moderate jupinaUoa. 
Stootey baa deaeribed a aatlsfactory splint for these cases It Is made 
n eS^“3nl^‘;,°' * “ adJastaSnrm and a forearm 

Sf”e 3 ^ and may be adjusted to varioos angio 

lesf^ A iUght stralght^uS^!”,^”'’'"'^ 
with grooves for each of^T 

^^should he puced so 
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side of the foot This will correct the vams deformity The antle joint 
may be supported if necessary by a leather remforceroent sewed to 
the shoe The flat foot ma> be corrected by an inside plate which 
should be made to fit individually by molding plaster casts of the foot 
deformity The prlndpal aim must be to correct all the defonmties 
and to prevent those which may result from the improper distribotion 
of wo^t bearing The paUcnl should be cautioned ne^er to walk 
without proper support of his foot A rubber band or metal spring may 
be attached to the shoe and the upnght to aid m replacing the lost 
action of the extensors 
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An adequate splint for the foot drop of peroneal nerve lesions was 
used in the United States Army It had the advantage of simplicity 
lightness and relati\e service As described by Baerki it is made of 
two pieces of wire weighing but two and one-third ounces It is service- 
able because it not only holds the foot well extended at all times but it 
also aids in walking as it gives the foot the normal flexibihty which is 
lacking m all of these cases Pieces of brorued spnng steel wire 35 
inches long have loops three-fourths of an inch long bent on each end 
In opposite directions (Fig, 16 Dlag 1) The lower loop is for aid In 
attaching a wire around the shoes whDe that at the top protects the 
dothing from the sharp wire To give the splint flexfbOjty the wire 
has a one-and three-quarters turn coil three-fourths inch in diameter 
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be » arranged rrith a igrring l«t at 
natlent ts tilting the knee may be ne«d to an angle 0M5 
k™fd eriend Irom the heel to the 
Mid abould be attached to the upright so that ^ ^ 

flexion The heel of the shoe should be ™ ^ ^ 
the shoe reenforced there so that the upon the 

rented and the patient at the same time, ^ mSwsi 

outer side of the loot rvben he n-alkM This »« 
arches which naturally accompany these lesJons MOiDcr 
splint Is shown In Figure 14 

pEHOHEAL Nerve Lesions — ^Thc deformity In these 
foot drop and a varus deformity due to complete paralyse 



tntenor and lateral muscles of the leg The os calds Is raised 
crably because of the unapposed octloo of the gastrocnemius- 
foot occurs because of the lacL of support to the arches by 
of the peroneal group and extensors attached to the inner side 01^ 
foot A very serious dlsabflJty fa waiting exists because of the oVCT 
action necessary to keep the toe from scraping the ground 
It b necessary to splint these patients for more than a toe 
A light Iron strip on the Inner side of the leg attached to the 
a stop lock wiH prevent a loot drop It should be $c attached “ 
raises the foot m dorsifleiioa. The Iron strip b attached above to a 
leather band about the leg The leg should be elevated on the ^ 
ride from the heel to the toe to deviate the body weight to the 
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should have a stop locV which will prevent dorslfleiion to more than 
a nght angle The inner border of the sole and heel should be so raised 
as to deviate the body weight to the outer side and to correct the val 
gus position As In the case of the peroneal deformities an inside plate 
fitted individually should be worn to support the weakened arches 
The sphots for the^ last two types of deformities cannot be worn 
at night but tbeir main action should be replaced by canvas appliances 
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which win effectively prevxnt overstretching of the paralj'aed muscles 
\Mthout the use of these nocturnal supports all that has been accom 
pushed during the day may be easily undone 

Femoral Nekve Lesions —As has been stated lesions of this nerve 
are accompanied commonl> by Injunes to the pelvic vessels and 
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bent Into it six Inches from the lowrr cod (Fig i6, Dlag, a) Thb coil 
when in place is dlrcctlj opposite the juni^on of the sole and bed of 
the shoe Two wires bent as described above, arc held in piece, one oo 
each side of the shoe, bj four pieces of fine piano wire, one piece 
under the instep, another around the heel at the Junction of Ua upper 
and the heel, the third under (he v>lc connecting the lower crtrcml 
ties of the wire and the fourlb nround the toe between the sole and 
the upper The last piece binds the splint permanently to the shoe. 
It is bat to apply the wires in the above order (Diag. 3 ) The splint 
is completed by a piece of double ply con’.'as six inches wide and fc«r 
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together by five rivets placed as shown (DwR 4) 
Ri^ I and n the spUnt from sUpping through the canv^ 
^ "PP“ '»'! of^ splint, .round tie 

"faole U hdd In placo with a spedal legging The epUnt lutJ 
from two to three months. 

deformltfc. prewnt In thoa au« 

[OTcUcally the oppcsiie of tW dacrlbwi astorault of ui}uri« “ 
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may become so stretched that an eversion of the lower eyelid may 
occur (Fig i8) 

The simplest type of support consists of two adhesive straps The 
point of pijl should be attached to the temporal area and the support 
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Ing slrapj tbould be attached to the akin about the upper and lower 
The Club of the two jlrape may be attached by a rubber band so 
that an elastic pud upward Is maintained This support must be wum 
constantly It U simple and us easily detached during massage electro- 
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viscera. Consequently, one Is not called upon frequently to provide 
mecbanical support foUo^ng luch a lesion Horrever the quadriceps 
femoris sortorius and pccllncus muscles arc paralyxed and there b 
an inability to extend tlw leg upon Ibc thigh A patient with a fcmonl 
nerve lesion is unable to stand upon hla leg unless the knee Is in ex 
treme extension The knee Joint soon becomes so unstable that it nay 
suddenly flex and allow the patient to fall When walking, the palle^ 
usually bends forward and places his hand on the thigh to 
knee joint securely extended The tensor fasciae latae may actm bdo 
the joint in fixed extension and then the patient assumes a 
gait In old neglected cases a genu recurvalnm may devTlop (Fig. 17I 
Mechanical treatment must provide stability to the knee 
yet prevent hyperextenslon A TTiomas caliper splint with a spring 
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1^ wUch aUo^ o flodem of the knee only whDe sitUng is the 
•wn'i in thi popliteal space ttW 
vent hyperextenaion Mid the occurrence of geStTr^atum- 

“i'-n- interruption of tbeir n^ 
^ Tins mechanM support of 

muscles comributea re^dously to the recovery of thdr action af « 
n nerve supply has been reestablished In negl^ cases the iniocio 
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serve the functional capaaty of paralyied muscles until auffiaent 
nerve regeneration has t^en place to permit of active motiom 
The efficacy of this type of treatment has been called into question 
on a number of occasf^ Although since the days of Duchenne 
neurologists have universally agreed that electrotherapy is of service 
m Kg<t«>n^np the return of function of muscles paralvied as the result 
of lesions of the lower motor neuron, some ph^ologists have decried 
Its usefulness (Langley) On the oihti hand many physiologists have 
determined upon the basis of experimental studies that there is a sound 
foundation for the belief that electrotherapy is serviceable in the treat 
ment of peripheral nerve lesions Not only have most of the workers 
found decreased atrophy In treated cases but recently Piontkovskiy 
has shown that a more advanced type of regeneration of the nerve 
occurs when the denervated extremity la treated by electrotherapy 

WoDF OF AcnoK —It Is necessary to understand clearly the mode 
of action of treatment by electnoty It is not concerned with any 
mysterious force acting directly upon the factors influencing recovery 
of a nerve or tnusde. Stimulation by on eleclnc current of sufficient 
strength produces a contraction of the muscle. It is this active con 
traction of the muscle which conserves its bulk and natrition and 
keeps the muscle fibers functionally adequate for voluntary movement 
when regeneration has progressed suffidently In cases such as facial 
nerve paralv^ contractures are diminished and sasoaated movements 
so often of disfiguring and annoying consequence likewise are pre- 
vented- The only requirement of electrotherapy is that it shall produce 
a contraction of the piaralyted muscle Otnoously this cannot be 
brought about by stinudation with the faradic current, as the duration 
of each shock is too short m relation to the changed chronaxia of the 
nerve and muscle Galvanic current must therefore be used It may be 
used m its simple form of a continuous current, or m the form of 
sinusoidal currents of various types of waves 

It has been proposed that the continuous cunent which at the make 
or break produces a sharp shocL-like contraction is of little value as 
it does not resemble a normal contraction of the muscle, which It is 
said is imitated by the contraction ensuing os the result of stimulation 
by the sinusoidal current Of course the criticism that it acts only 
locally may be met hy the statement that larger electrodes should be 
used That muscles contract slowly in their normal stale has never 
been shown to be the case by physiolo^ls The twitch contraction due 
to electrical stimulation Is thou^t to be analogous to the phasic con 
traction of all skeletal muscles It may 1 believe be accepted as a 
fact that the contraction of a muscle resulting from stimulation by 
galvanic continuous current is as useful as that produced by anv other 
type of galvanic current. The rapidity of the contracUons can produce 
no harm after the second week following injury or surgical procedures 
and during the first two weeks the muscles should be kept practically 
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therapy and active werclsea which arc practiced by the pattal 
(FIs re) 

Corrective Splindng -WTren, bccai^ ol 
joints, or because of spasms or contrnctura jm.^t one. The 
have taken place, the problem ol splinting Is a .^ndom md to 

IndlcaUons are to lengthen the shortened 
mobUUe the Joints The splints are devised <heref°™ 
of eaertlng elasUc tension upon the SocalW 

alternating directions for certain periods during the day 
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fiddle splints, by means of which traction may be applied in 
Uon and easily reversed have been most usefuL To wAicb 

Ing of tnnsdes elastic lemloo ts applied to aegmeots of Joints 
ll^ are attached In an opposite direction A siinple wetbod ot ^ 
cning the lumbrlcale* is shorn) fn DuW s apparatus (Fig- 
the flacors of the thumb and fiogen in Cvmfo s spUnt (Fig- 

Electrotherapy— The Indications lor electrotherapy are 1“ ^ 
v'ent atrophj of musdes and fibrosis to Increase nutrition atw to 
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a movement with the ertremlty in a position of foot drop but U tlie 
paUent rests the leg on a board at the outer surface dorsal flcrion may 
occur The patienrs extremities must be folly supported and the seg 
mentfl about jomts bo supported that movement is not impeded by 
gravity 

Value or Contractions — Contractions of muscles produced by 
electric stimulation are a valuable adjunct to reeducation and active 
motlom Althou^ the paPent may not be able to produce extension 
at the wnst voluntarily the hand may be held m this posiPon after 
electncaHy produced extension has occurred A voluntary contraction 
of a muscle may be possible after it has been produced by electrical 
stimulation and the patient should be rerpiired to atteinpt such a 
movement during the period of treatment Of course one should 
always Veep In mind the law of regeneration. When it Is remembered 
that the extent of regeneration of the nerve after section and suture 
is one mflhmeter a day it is futile to have the padent attempt acPve 
movement before the fourth month in such cases In severe compres- 
sions in which recovery is taking place without opemtion but which are 
associated vHth complete degeneratiem of the distal segment the same 
condldoos bold true Care must be exerdsed m treating areas of skin in 
which sensation has been destroyed as bums are readily formed and 
nlceraPon once occurring is cUfficult to heal 

When the nerve and muscle have recovered suffidentJy to contract 
to faradic stimulation both forms arc advisable the latter to produce 
more prolonged or tetanic contractions An apparatus which permits 
of stimulation by gradual increase and diminution of current such as 
is possible with one Bnstow coil Is valuable as It Is less painful Here 
ag^ it Is necessary to state that during the period of severe degeo 
eratlon the faradic current will not produce a contrai:tion of the 
musde and no contraction means no treatment. 

Sinusoidal current and other forms of wave currents have only the 
advantage of relative painlessness There is a seeming advantage in 
the fact that at times a larger electrode is used and rhythmic con 
tractions ore produced in hu^ musde groups is a disadvantage 
and care should bo exercised to stimulate oidy the paretic muscles 

Passive Movement. — As Langley has pointed out Intermittent 
passive or active stretching forces lymph and so presumably metabolic 
products from the musdes This of course should be nn advantage, 
hloreover such active or passive movements have a distinct influence 
on the formation of connective tissue. It b said that there is a visible 
increase of connectivT tissue In microscopic preparations of a musde 
three weeks after section of its nerve. Part of the last contractures 
may be due to the shrinkage of this newly formed tissue which b soft 
and extensible Active or passive movements of the denervated musdes 
will stretch the developing fibers so that when they do shnnk there 
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at rest as they arc fragile and are easily bruised After tMs period 
sudden contractions ore just as useful ns slow ones The force of the 
contraction can, of course, be modiOed by the strength of the curroiL 
Galvanic continuous stimulation is often painful therefore, other 
types of waves arc useful as they arc relatively painless and can be 
used to advantage In children and sensitive patients. It Is necessary 
to rwnember that the contraction of a muscle occurs only upon making 
^d breaking the current Therefore It Is riecdless to treat the rauscie 
by prolonged stimulation and the current should be applied with very 
short makes and immediate breaks of the current by using a suitaMe 
electrode 


stimulation may be obtained by using bipolar or unipobr 
the former both poles arc applied to the muscle which it 
Is desired to ^^latc In the latter an Indifferent electrode of a large 
^ xs pla^ elsewhere upon the body, as described under declro' 
diagnosis Di^ng the first few months following injury, while the 
^ ^yperirritable and an Increase of direct myotatic Im* 
ta^ty may be demonstrated by percussion unipolar stiroulatkm wiD 
produce contracUon m the muscles most affected by the weakest cor 
becau« of longitudlaal aUmulation Cart must be exercised 
prMi^ too great faUgue in these muscles. One nn^ 
^ many cases deq? muscle sense fa 
^ Ji* patient is unable to tell when the muscles are 
^ months the muscles most affected become 

oTcu?S M unipolar sUmulaUon produces a spread 

inTnrv of thu muscles which may alone contract to the 

Cl^r sLulaUon is of greater 

sarv to anatomy and function of muscles Is rtece^ 

h^ Particularly Is this true of the sn^ 

to ^ not Irritable to samu^ 

^ the motor points of the 

tbe^ipper motor How 

Althoimh Dolar tnv^?" contract more rcadilv at these points, 
tba active dect^ P°’' be ojed o 

the b^ 

eierciMd\o ^nilyied musdes care roasl b^ 

tiacUng mujdes not only S against the ^ 

segments aroimd the Joints hii? 5^^^ detection of uiovem^t 
the extensors of the wrist no movi^ P*^eut fatigue Upon 
dependent, whereas If it is ^ H the wrist 

extension may take i^ce. ^ Its ulnar border, 

^ ino extensor, of the foot may not produce 



Reeducation 


29 


tioa of the extremity which Is maintained by a splint should be held 
throughout the treatment. There ne^^r should be stretching upon 
the denervated muscles hlassage is begun with a period of rhythnuc 
superficial stroking to obtain further relaxation This may be given 
in either direction whichever Is more pleasing to the patient and the 
pressiue must be so gentle that even centrifugal stroking will not Inter 
fere with the circulation Following this gentle stroking all of the raus 
cles of the extremity should be massaged with a centripetal motion to 
increase the venous and lymphatic circulation More pressure should 
be used than previously but care should be taken not to injure the para 
lyied muscles by compressing them against the bones This may be 
increased gradually until the massage consists of a gentle kneading 

If superficial scar tissue Is present, fnction massage should be used 
This is obtained by pressing deeply and moving the hand m a arcular 
direction The outer tissues should be moved over tie underlying 
structures with a minimum of movement on the surface. If the scar 
Is dry a lubricant may be used at the end of the fnction massage 
but its use in the beginning makes deep friction impossible If adhe- 
sions and contractures $st present they must be stretched slowly and 
gradually Stretching most not be carried to the point where it causes 
pain or tenderness following the treatinent and the movement of re- 
turning to the onglnal posldon must be made as slowly and as carefully 
as the stretching movement Gentle kneading of the contracted muscles 
and fnction over the ankylosed joints may be performed dunng this 
procedure. 

Refducatiom — The indications are to tram the patient to repro- 
duce voluntarily the movement which has just been provoked elec 
tncally or by passive movement. This is the most important fMrt of 
physical therapy particularly because not only motor regeneration 
must be complete but sensory regeneration as well in order to effect 
accurate movemenL A certain type of deep sensibility that deals with 
joint sense Is among the last to recover and often never recovers 
completely An ataxia results even If motor regeneration Is perfect 
It IS necessary therefore to treat this ataxia by reeducation 

Tbe extremity of the patient must be so supported that the force 
of gravity does not act against tbe contraction of the muscle At times 
it is advisable to have the extremity supported by a sling or a freely 
swinging board suspended by spiral springs and counterwdghted so 
that tbe least amount of power Is necessary to produce movemenL 
Eierdses may be performed to great advantage with the extremity 
immersed in water Finally the extremity may be placed upon a 
powdered board so tilted that the above mdicatlons are met The 
patient is directed to perform a movement and at tbe same moment 
tbe operator slowly passively performs the movement As each normal 
movement Is attempted the paUent ma> be directed to perform tbe 
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may be less tendency to a contracture The cut ends of a nerve miy 
become rather fixed to the surrounding connective tissue so that rotrrt- 
ments may cause a greater pull upon the nerve However, Unfjcy 
has shovra that In tins presuture period the tension so placed t 
nerve Is not sufficient to cause a rupture of the degenerating nbea. 

In many operations it Is necessary to fix the limb in a flexed posltloti 
to permit the cut ends of the nerve to be brou^t liito end toend 
apposition In such Instances passive movements designed to bring tk 
limb mto fu nornml position may be begun about two weeks after the 
suture has been made Mfller and Lerm have shown expenmentafiT 
that the tensile strength of a suture line is as great at the end of that 
time as it Is weeks later This It an important fact which alloTri 
passive and active movementa to be Instituted before fonnidaWe 
ankyloses and contractures have occurred 
Passive cxerdses mav be carried out very well m conjimctionw^ 
massage. They help to stretch omlracturei which have ahta^ 
occurred and to prevent those which Invariably occur la a denervitd 
muscle. They also Increase the range of motion in on already stlff c^ 
joint and help to keep a mobile joint active so that when the 
COM it IS ready to perform Its part In an effector mechaaisni. FinsDy 
such movenents help to redducate the muscles In perfonnlag 
movements These cxerdses should be carried out ilowly and 
Md n^er with quick, jerky movements Each separate passive tfs 
dse should be indlviduallted and the patient should be required ta 
make the attempt to perform the movement simultanecrasiy or to it 
tempt to bdd the part In the position Imposed upon it. 

In many instances active exerdscs may be employed to great ad*^ 
a median or ulnar nerve leaion at Iht 
^ toervafacm of the long floor rnusdo of the fiog"’ *“ 
the Unfoj^aly it i, common to find the phiangeel wd 
jomts ankylosed or the muscles atrophied simply from disn«. 
Ae ^vel hae petated out. m practicelly every 0156 of Joint or 
motion of the Injured part with the bdp <>{ 
tlM sound combined with volunUiy ^dso wffl 

tite restoration oftmiction if the patirat has 
suffident inteDigence and energy 

the part should be etposed to 
mhrates to obUlUM much rehucatloe as 
the faira red light, hot packs or a whirlpool 
bath of J™™ ”f* useful but should be used with ortreine 

because the motion of tS “ato »Wrlpool bath Is prtf^ 
pleasing to the patient 

Before beginning masaage the extremifv ^ I a coto- 

tortable position whh .11 Se We ^ 



CHAPTER EIGHT 


PHi^lCAL THERAPY IN INFANTILE PARALYSIS 
AsTHtm T Lego M D 

IimcODucnoN 

Poliomyelitis U a speafic infectious disease the causative agent of 
which 13 thought to be a filtrable virus Although adults may be 
stricken xvith poliomyelitis the disease is primarily one of young chll 
dren appearing rarely under one year but reaching the peak inadence 
at about the five-year-age level A marked seasonal mddence is appai 
ent h the consistent recurrence of the disease in the late summer and 
early fall The disease Is most common In temperate climates 

In order to follow the course and treatment of anterior poliomyelitis 
carefully the disease is best considered In four stages 

The firjf or ca/te stage includes the ODnstitatlonal symptoms and 
the preparalytfc and paralytic phases Its treatment should be wholly 
medical 

The second stage begins as soon as the temperature becomes normal 
At this stage sensitiveness Is still present and the muscles show paral 
ysis or weakness Early orthope^c treatment for the prevention of 
deformity should start at this time but no active treatment, such as 
massage and muscle training until the sensitiveness has disiippeared 
It is during this second stage that most of the spontaneous recovery 
takes place 

The third or convalescent stage starts when the sensitiveness is 
over and Includes that period when the muscles make the greatest gain 
in power Active muscle training should be carried on faithfully 

The fourth or chronic stage is the stage after the muscles have 
finished their rapid gain A certain proportion will have recovered to 
such an extent that no treatment fa necessary other than occasional 
supervision The remainder vnll still need orthopedic care and the 
majoritj will still obtain benefit from muscle training and massage 
This benefit will be shown both In actual although slow gain in muscle 
strength and in on improved use of the body os a whole in geUlne 
around and taking part In normal activities Furthermore badly 
afiected mu^es lo^ tone and function and slight contractures 
develop into fited deformities ff regular treatment fa neglected, even 
in the chronic stage ' 



Peripheral Nem Leriora 

movement on the normal aide as weU If electricity la used to produce 
a roovement, the technic la the some , , ^„u ^ 

Although actual movementa of musdea pa^alyied aa the re^w 
a complete section of the nerve do not occur l«tore lie foariime^ 
these eierdses may be begun after the third rnonth. 
plementary movement, which at times de\eIops during tw ^ 
ways retards recovery of paralyxed muscles Is a jjtriL 

the movement Is adequate to function as In paralyro of . , 

it makes httle difference to the patlenL Care must always 
to prevent fatigue In the paralyxed muscle 

Occupational Therapy — Gymnastics of varloiw Unds, 
movements etc arc valuable Particularly valuable 
of the long time required to effect recovery is 
The type of occupation should be devised to fulfill t^ y 

first that which will hasten recovery and, sccona that 
recovery does not take place, win be of benefit to the sq 

use of the extremity The handles of tools are so cowtruawi^^ 
afford support and exercise to the weateoed ^ 

screwdrivers chisels, saws planes, all lend themsdvo ^ 

dsing the upper extremities and foot pedals of various , . 
be used for the lo?rer ones. The small hand muscles ait g- 
recovery by typing basket weaving rug making 
the combined use of aD the methods outlined a functional r^^ 
may be brought about which justifies the surgical treatmfnt, psi**^ 
and time expended. 
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PHYSICAL THERAPI IN INFANTILE PARALYSIS 
Abthur T Ljsco M D 

Introdoctton 

Pobamyebtis is a specific infectious disease the causative agent of 
which is thought to be a filtrable virus Although adults may be 
stricken with poliomyehtis the disease is primarily one of young chll 
dren, appearing rarely under one year but rea ch i n g the peak madence 
at about the five-year age level A marked seasonal incidence is appar 
ent in the consistent recurrence of the disease in the late summer and 
early fall The disease is most common to temperate climates 
In order to follow the course and treatment of anterior pobomyelitis 
carefully iht disease is best considered in four stages 

TTie frst or acute ilage Includes the constitutional symptoms and 
the prcparalvtic and paralytic phases Its treatment should be wholly 
medical 

The second stage begins as soon as the temperature becomes normal 
At this stage senriuveness Is still present, and the muscles show paral 
j'sis or weakness Early orthopedic treatment for the prevention of 
deformity should start at this time but no achve treatment such as 
massage and muscle training until the sensitiveness has disappeared 
It 13 during this second stage that most of the spontaneous reemrry 
takes place 

The tfnrd or convalescent stage starts when the sensitlvTness is 
over and Includes that penod when the muscles make the greatest gnm 
in power Active muscle training should be carried on faithfully 
The fourth or chrome stage Is the stage after the muscles have 
finished their rapid gam A certain proportion will hasT recovered to 
such an extent that no treatment Is necessary other than occasional 
supervision The remainder will still need orthopedic care and the 
ma}orit> will still obtain benefit from muscle training and massage 
This bCTefit will be shown both in actual although slow gain In muscle 
strength and In on improved u'e of the body os a whole in getting 
around and taking part In normal activities Furthermore badly 
affected muscles lose tone and function and slight contractures 
develop into fixed deformities if regular treatment is neglected even 
to the chronic stage ' 



2 n Infantile Panlyib 

While the treatment of the acute stage is entirely mctfical, looe 
knerwiedge of U Is desirable fn order to understand the later slips. 


First, or Acute, Staoe * 

The disease usually de^’clops In the patient first as a general systemic 
process, of short duration In which the child is only mflcDy ffl with 
slight fever and some vanablc Indefinite symptoms referable to tie 
u|jper respiratory tract or the gastro-lntcsllnal tract. The patient re 
covers from this mild Indisposition, which Is frequently entirely over 
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"P f™'- m five days and 

central nervous »v«t systemic symptoms plus evidence ^ 

neck and back SI?"” Fever headache rigidity ^ ^ 

elevation of temSlh prostration out of accord with the 

Sd Ld ^cterixe this stage The fa« i* 

and alert if ^ 

Whereas somai lapses into a drowsy state If left alooe. 

yftids ths first stage of 

q( nervoQs ivstem inSj pun^re during the second stage (or 
alon of the process to whjeh confirms tie 

ivfec taS^S^ol^ system. The spf^ 

sequent csamlnaS^msv 'tunisr puncture (aJtboogi^- 

ne flnfd f, or even redu^rf pr.^ 

fs present a readfly derooni?I,E ^ 
present In normal amounu CdW ^ ^ globulin 

I „ ,™,t, >" ™trf>«s rrmgfns f^ 

»tm. Cliarfc* F McKhtno for the docripdoa of tl» 



First Stage nl 3 

fifty to several hundred usually lymphocytic or monocytic In type 
Occasionally and especially ver> early m the meningitic stage the 
fluid may be quite turbid and the cell count may run as high as 1500 
to 2000 per cu. mm. In these cases the cells may be largely poly 
nuclears. The >ilgb cell counts tend to fall rather rapidly accompanied 
by a change in the types of cells to those of the mononuclear senes 

These evidences of acute Infection with memngeal Involvement last 
but a few days \ et m these few of febrile disease the damage Is 
done to the central nervous Q'slem and the full basis of paralj^Is Is 
established 

The first appearance of paralysis is usually 36 to 48 hours after 
the onset of the meningeal stage with the maximum extent of paralysis 
reached usually within 48 to 72 hours after the fii^t demonstrable 
weakness With the fall of the temperature to the normal level the 
danger of further damage to the central nervous system or further 
extension of paralysis becomes remote 

Death from poliomyelitis m the acute stage of the disease is due 
usually to failure of the respiratory mechanism brought about presum 
ably m one of three ways 

(1) In dorsal Involvements directly, by paralysis of the primary 
respiratory muscles the intercostal muscles and the diaphragm. 

(2) Id bulbar types Indirectly In patients with paralysis of the 
pharynx, by the collection of mucus or vomitus about the glottis 
caus^ either by actual obstruction or by Initiating spasms of the 
glottis constantly interrupted shallow and Irregular respiratory efforts 

(3) In bulbar types in addition to pharyngeal pa^ysls directly 
by disturbance of the nerve centers m the medulla which control 
respiration. 


The last few years hasr brought definite advances in the treatment 
of these dangerous forms of the disease advances which fall in large 
measure into the field of physical therapy For the treatment of the 
first type of respiratory failure Involvement of the Intercostal muscles 
or the diaphragm the Drinker respirator has proved quite effective 
In the treatment of bulbar forms of the disease without intercostal 
or diaphragmatic involvement where both the second and third 
mechanisms of Interference with respiration may be operative the 
results obtained from the use of the Drinker respirator have not been 
very encouraging 


However in view of the observation that patients with bulbar in 
TOK-OTcntj if ticy !un1\e ihow n most renwhible return of function 
In the pnralyred mujdee of the pharynx erery effort sbould be made 
to maintain life in there patients suffering from high cord or brain 
Itm mt-olr-ement Much can be accomplished of benefit to paUents 
who ha« pharyneral paraij^is Dot compUcated by central interference 
with respiration Inasmuch as patients suffering from pharyngeal 
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may succumb to Interference with respfratioa due to coflcc 
tion of mucus or vomltus In the pharjmx, or may develop a broDcho- 
pneumonia due to the aspiration of tnis material, the indkttioo is to 
keep the pharynx dry and free from secretions Tnis can be fadlitattd 
^ having the patient Ue on his side or on his face and by rfevatiof 
t.Mf(wt of tie bed Ai^Iratlon of the pharynx for the rtfowal of 
secr^oM may be necessary Patients with bulbar Involvement sborr, In 
the febrile stage a tendency to vomit so that frequently it seems dcco* 
sa^ to rely on parenteral fluids avoiding anything by mouth in these 
^Uents until the temperature becomes norm^ After the temperature 
drops^ the nutrition of the patient may be maintained by gavage feed- 
mgs In the majority of patients the swallowing fpnetion retona in » 
tw days ^ough occasionally postural drainage, aeration of the 
phar>Tix, and gavage feeding may be required for several weeks. Evro 
prolonged cases return of function of muscles supplied from 
the regloM of the spinal cord has been surprisingly good. 

addltiffls to pharyngeal pa^yds, ^ 
c irreg^r breathhig suggesting central laterference 

^ treated In a variety of ways other than In the 
without demonstrable benefit The pro- 
^ repeated spinal fluid drsinage 

and the use of hypertonic salt or glucose solution intravenoioly 


Extent or Paralysis anu Rxturn of Fukction 

of the paralysis in patients during the acute 
I* not immedlatdy and fuUy appreciated. 

paralysis is due more to 

patient than to th^ ^ ^ careful muscle ocaraination of a sevcaW 
Sy ^ of paralysis which Is thscov^ 

lDt<ri=« 

ment arc to 

A brief statement ortL‘™^"7 ‘J*’’ recovery 
undetstondlng of the dtatif Process aids materially to o® 
tuoctfoniaftelnvS^ SL'^'S^d tto outlook for ret^ J 
nenciui system It Incites a Invades 

perivascular infiltration “>rd tnth considerri* 

almost immediate Injury of thru’s?™' minute hemorrhages,^ 
cells of the anterior hw aowJ?!^ Some of ti* 

virus and removed by InfiluJtolL dratroyed specifically by ^ 
mtrating phagocytes Other cells apparently 



Second Stage ■^iSoTn] ^ 

are not reached by the specific agent but are seriously impaired in their 
function by interference with the blood supply probably in turn a 
result of the extensive edema. 

With the subsidence of the acute process the edema d imini s hes the 
bemorrhagea resotb and the motor nerve cells which have remained 
viable gradually resume their normal functions. But the ceUs which 
are no longer viable continue to degenerate, while groups of phagocytic 
cells collect to remove this dibns When In a given level of the cord 
a few only are destroyed the outlook as regards considerable 
return of function should be good In very severe involvements all of 
the motor cells at certam levels may be destroyed and in a few weeks 
a cavity m the cord may develop where once was a portion of the 
anterior horn Obviously m cases where this type of extensive degenera 
tion has been found at necrop^ had the patient survived little could 
have been hoped for in the way of recovery of paralysed members 
TJnlortunatdy exact determinations of the extent of mvolvement can 
be made only by pathologic ciaminatjon ChmcaHy the number of 
patients who show some return of function in a paralyxed part is so 
large as to justify an optlmisOc attitude as regards some return of 
fuDctioD in aU cases and the acceleration of this return by proper 
physiotherapeutic procedures In the paralyted part In which the pas- 
sage of time has demonstrated the complete destruction of the nerve 
supply and the failure of the natural regenerative process the obliga 
tion to resort to orthopedic reparative procedures is obvious. 


Second Stage 


EARLY ORTHOPEDIC TREATMENT 

This Stage begins as soon as the acute febrile stage is over when the 
cases arc definitely paralyzed or weakened About 8o per cent of the 
patients will show sensitiveness at this time although others apparently 
never have any sensitiveness 

The objects of treatment at this sUgc are the prevention of early 
deformities and the relief of the sensitiveness The sensitiveness can be 
most easily combated by bot packs given two or three times a day 
for about fifteen minutes If both orms and legs are sensitive the 
wtire body should be wrapped in wet blankets or towels which have 
placed In hot water and wrung out A rubber sheet outside will 
keep the heat in and protert the bed If only the legs ore tender the 
wrappings may c-xtend from the waist down The heat should not be 
n to require the use of ice appHca 

radtot Ucht bAor. maj bo appUod to the wnsitive area but moS 
brat has seemed to the writer to be more cffectlie In IpssJ? . ^ 
sensiUs-eness due to InfantHe paralysis. leMenmg the 
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0 Infantile Pmlyib 

This stage may last from a few weeks to two or three mcmtlis. No 
massage should be given during it Complete Immobllizatioii In ipCnti, 
or m a plaster bod will aid In the relief of the sensitiveness. Unksj 
‘ case Is seen within a few days of onset, the knees and thighs may 
already flexed on the body nnd resist eirtenslon It may be necessary 
Immobilize In this position at the start If the flexioo and pain are 
/ere, and gradually bring the legs down as the pain subsid^ 
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Infantile Panfyrii 


In the nurshiK care of the patient particular attention should he 
paid to the condition of the skin to prev’ent bed sores or chafing from 
the flints A daJl> sponge bath may be given, followed I5' a 
alcohol rub but sensitive JoinU should be moved as little is 
possible and no brisk rubbing anould be given with the alcobd Any 
deep massage or too much passive motion, may increase the scnsitht- 
ness and prolong this stage 

If the limbs are completely irmnobnixed for any length of time in the 
corrected position the 5cn3fti\'e musdas will shorten In this posit!®, 
dnd jomt motion will be lost Light passive motion of the knees and 
hips should be given twice dally Ocxing each to the point of pain noce 
or twi^ Otherwise when active treatment Is started it will be f®nd 
that the patient can not be sat up on a chair because of the tightoec 
of the posterior gluteal muKles at the hip, and the knees can cot be 
b«t OT account of the tight knee extensors which can not be ctsDy 
s^tched out without permanent damage to the musdes The joiah 
should be treated in the same way 
Ttx g^ral practitioner can prevent deformities and hold the 1«P 
^ normal position by means of sandbags or a boi to 
hoM^ feet at ri^t angles with the body kept in a stxai^t pyb® 
oy piuows A patient with sensiUve shoulders should not be ino«d 
^ to the chest and the elbows flexed. A 

^0 prevent adduction contractures if » 
available and a banda^ around the wrist may be piDO» 
^ partial extension . 

^ows even though they must be adjo^ 
maintain the desired potion than it is to put 00 a ^ 

“ ^ power and prtxiuces stiff jcin^ 

^ ^ P<^«i a*”! ^ patients shou^ 

necessary «« « 

tnrr«i«» in rm uscd if it Is neccssary to carry th®°- 

artivity should be aliowed before a muscle ewmin* 


Tman oa Convalescent Stage 


be 


the sensitive itage «, over active phyrical therapy 

lion in controlling the rmisde power ^ effected' 

H be Ims the muscular strengtlTt^^J™? 1™?*“ J? w® 

execute It and there wD. 



Third Stage 


The mentality ia never Impaired and as a general rule the patient s 
attitude is hopeful and coSperative, although some of the older ones 
may have more or less depression as they come to r ea lize the extent 
of their affliction 

The circulation of both legs is decreased during the period Trhile the 
patient Is being kept in recumbency and atrophy will follow if the 
arculation is not kept up Besides this effect of inactlvit> on the a r 
culatloD of both normal and affected muscles there is in many cases 
some vasomotor disturbance which shuts down the blood supply to a 
great degree As a result of this we may find later a marked atrophy 
of the muscles and considerable shortening m a leg where there Is 
very bttle loss of power while another case with marked muscular 
involvement may have no shortenmg at alk However the majonty of 
cases with severe leg paralysis eventually show both atrophy and 
shortening 

WViUp some cases may show some loss of sensation during the acute 
stage and a few have incontinence or retention of urine these symp- 
toms are never permanent and if present, are a sign of some condition 
other than Infantfle paralysis 

The classic signs of some other forms of paralysis such as ahmy 
skin deformed nails lack of sensabon or anesthesia to beat, pain 
touch etc are never present in infantile paralysis 

This period when the sensitiveness has recently disappeared is the 
penod of most rapid spontaneous recovery hlany cases show a re- 
markable spontaneous recovery In power during the first few weeks 
after the onset even changing from con^lete paralysis to normal 
strength without any treatment whatever Tnis is explained by the fact 
that the early paralysis was due to pressure on the nerve centers by 
the edema in the spinal cord without however any destruction of 
these motor centers Wth the disappearance of the edema the nerve 
cells resumed their normal function and the muscles ceased to be 
paralyzed This spontaneous recovery is often attributed by parents 
and irregular practitioners to all sorts of batteries Ughts and applica 
tioos which have no value in themselves. 

Before any intelligent physical therapy treatment or re^ucation 
of the affected muscles can be started a complete muscle examination 
must be made to show the extent of paralysis and the comparative 
strength of the different muscle groups A muscle examination can 
be made only by someone who has a thorough knowledge of func 
tional anatomy and knows the relative normal strength of the different 
muscles examined Any person without this knowledge of functional 
anatomy is not competent to make a complete muscle examination nor 
to carry out intelligent treatment. 


It Is beicusable for a ph>^ician to turn a case over to a masseuse 
or a pfaj-slcal education instructor without special training and ex 
perigee In this special branch of phj'ilcal therapy It Is not sufficient 
for him to Mk a pallnit jitUng on the edge of a table to extend his 
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In the nursing care of the patient particular nttenUcra dould be 
paid to the condition of the sUn to prc^’cnt bed sores or cb ^ a g hw 
the splints A daily sponge bath may be glv’cn, followw 
alcohol rub but the sensitive joints should be movro “ 

possible and no brisk rubbing should be given with the 
deep massage or too much passive motion, may Increase the scosim 
ness and prolong this stage , , .. 

If the limbs are completely Immobilized for any lengm 
corrected position, the sensitive muscles will slwrten In 
dnd joint motion will be lost Light passive motion of 
hips should be given twice dally flexing each to the 
or twice. Otherwise when active treatment is started, it ^ ^ 

that the patient can not be sat up on n chair because of tnc ^ ^ 
of the posterior gluteal muscles nt the hip, and the 
bent on account of the tight knee extensors which can **<^**_ 
stretched out without permanent damage to the muscles, i 
of the arm should be treated In the same way j u 1.1 «w Ico 

The general practitioner can prevent deformities and nolo ^ 
and trunk in Ihdr normal position by means of sandbags, or 
bold the feet at right angles with the body kept In a straigm 
by pillows A patient with sensitive shoulders should notw 
to keep the arms dose to the chest and the elbows ^ ^ 

pflJow In the axilla will help to prevent adduction 
splint is not available and a bandage around the wrist may P* 
to the bed to keep the dbow m partial extension. Hhuted 

It is far belter to utIUie pillows even though thev must be a<u 
frequently to mamlaln the desired position than It is to pjt ^ 
plaster cast and leave the patient In it for any length 
interferes with the return of musde power and produces stiff 

Rest is the essentisl thing during thN period and the panen ^ 
be nvoved as little as posdble except lor necessary fjo 

Bradford frame should be used If it Is necessary to carry tnw* 
increase in muscle activity should be allowed before a mascle ciam^ 
tion is made. 


Third or Convaixscent Stack 

^\Tien the sensitive stage is over active physical thersiy 
started. 

At this time an examination shows either a definite flaccid 
of the musdes alTected or If a mfld case some degree of 
The reflexes may or may not be present, according to the ex^^ 
the damage in the spinal cord but they are never Increased » ^ 
rtage Sotnc musdes may be contracted from overbalance 
habitual position but they are never spastic. The patient s cooroj^ 
tion In controlling the musde power which remains Is never aBcc^ 
If he has the muscular ilrength to perform the desired motion, Wj' 
execute It, and there wDl be no ataxic or imcodrdinated movero*'*^ 



Third Stage 


The mentality is never unpaired and as a general rule the patient s 
attitude is hopeful and co^rative, although some of the older ones 
may have more or less depression as they come to realize the extent 
of their afBictiom 

The circulaUon of both legs Is decreased during the period whfle the 
patient is being kept m recumbency and atrophv wUl follow if the 
arculation is not kept up Besides this effect of inactivity on the ar 
culahon of both normal and affected muscles there is m many cases 
some vasomotor disturbance which shuts down the blood supplj to a 
great degree As t result of this we may find later a marked atrophy 
of the muscles and considerable shortening In a leg where there is 
very little loss of power while another case with marked muscular 
mvolvement may have no shortening at alL However the majority of 
cases with se\*erc leg paralysis ev'cntually show both atrophy and 
shortening 

\VhIle some cases may show some loss of sensation during the acute 
stage and a few have incontinence or retention of unne these symp- 
toms are ne\’cr permanent and If present, are a sign of some condition 
other than Infantile paralysis 

The classic signs of some other forms of paralysis such as shiny 
skin deformed nails lack of sensation or anesthesia to heat pain 
touch etc are never present in mfantile paralysis 

This period when the sensitiveness has recently disappeared Is the 
period of most rapid spontaneous recovery hla^ cases show a re- 
markable spontaneous recovery lo porrcr during the first few weeks 
after the onset even changing from complete paraJpis to normal 
strength without any treatment whatever This is explained by the fact 
that the early paralysis was due to pressure on the nerve centers by 
the edema m the spinal cord without however any destruction of 
these motor centers ^Ith the disappearance of the edema the nerve 
cells resumed their normal function and the muscles ceased to be 
paralysed This spontaneous recovery is often attributed by piarents 
and irregular practitioriera to all sorts of batteries lights and appUca 
tlons which have no value in themselvTS 

Before an> intelligent physical therapy treatment or reeducation 
of the affected muscles can be started a complete muscle examination 
must be made to show the extent of paralysis and the comparative 
strength of the different muscle groups A muscle examination can 
be made only by someone who has a thorough knowledge of func 
tional anatomy and knows the relative normal strength of the different 
muscles examined Any person without this knowledge of functional 
anatomy Is not competent to make a complete muscle exammation nor 
to carry out intelligent treatment- 


It is inexcusable for a physician to turn a case over to a masseuse 
or a physical education Instructor without special training and ex- 
ptrimcc In thu si^aiU branch of phj’sical tborapy It ij not sufficient 
for him to ask a patient s.tllng on the edge of a table to eiteod Ms 
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knee and pronounce that his mnsdes are rane If be is unable to do 
so A knowledge of an easier position in wmch the weakened muscle 
can function ma y demonstrate a considerable amount of power reraam 
ing and may entirely change the prognosis as well as the treatment 
to be advised On the other hand it should be remembered that normal 
muscles not only produce movement through a certain arc of motion 



Fro. 8v — — uiuiomI «lUi diOd dtUag mUb weak doniflexon. 


but are able to do so against a considerable degree of resistance and 
to hold the part m that position against a considerable amount of out 
side pressure It is not safe to assert that a child has no weakness 
because be Is able to move his arms and his legs about in bed Partial 
parabsis is more comnwn than total and the presence of enough un 
paralj^ed fibers In a muscle to straighten the knee b bed or slltbe 
up does not pw-e t^t there are enough unaffected fibers b that 
muscle to hold the patient s weight In standing 
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knee, and proncrance that his musdes are gone if he is unable to do 
so A knowledge of an easier position in which the weakened muscle 
can function may demonstrate a considerable amount of power remain 
mg and may entirely change the prognosis as well as the treatment 
to be advised On the other hand it should be remembered that normal 
muscles not only produce movement through a certain arc of motion 
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but are able to do 50 agalast a considerable degree of resistance and 
to hold the part m that position against a considerable amount oi out 
side pressure It Is not safe to assert that a child has no weakness 
because be is able to mine his arms and his legs about in bed Partial 
paraljiis is mote common than total and the presence oi enoui* un 
paraljied fibers in a muscle to straighten the knee m bed or lltUnc 
up does not proie that there are enough unaflected fibers In th.i 
muscle to hold the patient s weight in standing. 
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Eqthns—lf a shortened tendo achillis prev-eots the heel from tonchmg 
the floor so that the weight Is bocne wholly on the forefoot, the con 
dition is called an equinos 

Valgus— U the adductors the muscles which Invert the foot, ire the only 
weak musdes the strooger abductor group the perooeals will puH the 
foot out mto eversion (\*algus) The patient will walk with the foot 
displaced outward and the internal malJecJus will appeir prominenL 
An equinos may also be present, m which case the dcionnlt> b called 
equinovalgus and the weight is borne on the toes with the foot dis* 
placed ootward. 



Fro. a. — Eqoiwrt'ara def nnilj due t weak doTTlileu>n *nd peroanl poop 


I tfraj — WTien the abductor group which exerts the foot is weak and the 
im-ertors are strong the fool Is turned in so that the weight is borne on 
the outer border of the foot This deformlt) b called \-arus. It is fre- 
quently combined with an equinos. 

'^uld all three of these groups be weakened strength in the posterior 
call group would Btill produce an equlnus on account of the weakness of 
dorslflesors but the foot would not be displaced to either side if the 
InNTTtors and the exertors were equally weak 
C-j/ranrirr— Weakness of the gaslrccnemius and soleuj when the opposing 
d r>lflexnrx arc strong resulu In a gait without spring The weight U 
on tbt hfri and Ihc htnl card Kttidually bramH itrctcbfd 
out This condition Is known as calcaneta 



14 InfantUe Parilyiij 

The delaHs of ninlwlnR a complete muscle examination wiD be fcoDd 
m the later section cm muscle mining 
After the muscle examination If the pnlicnl has been allowd to 
walk It is \’ery Important to notice the weight bearing pontioo of Us 
feet knees and trunk ns well as any fixed delormlUes which be iray 
have ocqulrcd The gall should nUo be onalyxcd very caitfuBy 
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Equsnus — If a shortened tendo ochillis prevents the heel from toi Khin g 
the floor so that the waght fa borne wholly on the forefoot, the con- 
dltioo IS called an eqidnas 

\ alpu — If the adductors the tnusdes which Invert the foot, are the oolj 
weak musdes the stronger abdoctor group the peroocais will pull the 
foot out into eversion {\’algus) The patient ^'ralk with the foot 
displaced outward and the internal malleolus will appoir prominent 
An equlnos may also be present m which case the deiomutj' fa caDed 
eqmnovalgus and the weight fa borne on the toes with the foot dis- 
placed outward. 
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I arvt — WTien the abductor group which ei'erti the foot b weak and the 
im-ertors are strong the foot fa turned m to that the wrlRhl fa borne on 
the outer border of the foot This deformity is called varus It fa fre 
quently combined with an equlnus 

'^uld an three of the<e groups be weakened strength In the posterior 
calf group wtHjld stfU produce an equlnus on account of the weakness of 
dorsiflexor* but the foot would not be displaced to either side if the 
in\Trtors and the eieTton were (rquan\ weak 
Cafranrus-~\\nkntis of the gastrccnemlus and solem when the opposuig 
doninnnrs are troog result* in a gait without fpnng The wtSl fa 

“Hi Enu)ir.ll) becomn .tictcM 
out This cnodltWi fa known as calcaneus 
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Cckaticouinii—Gmia i<rcngth In dthcr the Inm^ or tie eretaj 
may cause • vana or a x-alffia in addiltoo to the calcaneus, 
flail^A flafl foot without fixed defonnity resulU when there tt 
mralyals of all the muscle* of the lower le^; since no one 
enou^ to overbalance Iti opponent In walking * P^tknt^ . 
foot conief beasAy on Ws heel and has a oat or b 

foot fa dear of the floor A flafl fool may be tomed dlher of “ 
when weight bearing but Is not fixed In any position 



^ ** — Vtluta ddonaltx due to «*k adductor or tlbbl grenp. 


<»« or . a»fl foot may ihorr varw o' 

*• •“Scfcntly coouaettd witioot aay da”*' 
In the pcnlllon of the ca calda. 

for fa tety common The function of the eptdrietp* 

kart ttlff In wtfdht boring 
conrlant dangrr of havinT^ Jie knee bead 
a '*“ Tfcrre^ >'ario«. «yi ta 
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ioSt ^ the body In Iroot of 

of Ibc Vmt )oint when tundhig on Uuit Jej TtSs may be acccmpl^ 
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rohi»ur • InfantDe Pinlyiii 

Itviom n 


by bending jlightly fonnird nnd using the hs^lo ^ S 

elch time Ihe^ght Is Inken nn Ihnl hj Ills the .k?" H 

ngainst Rexlon ilany patients iccomnllsh ty ladi ng ° ^ ^ 

bick to hypereiteniion without using the h^d, 

nhead of the leg This locking of the knee back 

severe strain cm the posterior structures of the knee rrfnforce the 

any considerable degree of weakness In ^ ^^.^^^^nvaenins. the 

kwe lolnt posteriorly, either the hamstrings orj^pstrocn^® 

knee L forid back Into a greater drpe of hlT*’;^”” 

oral joint wlU rdlow and the Joint cajole 

stretched Extreme cases even preset a m 

deformity has developed it U pmctlcally Impoaslbk 
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thou^ the quadriceps muscle may gnm rtroogcr and the pasitioo fa a 
potential cause of painful joint strain in later years, as well as a per 
mancntly awkward gait A strong quadriceps may cause hypereitenaion 
of the knee in the presence of waak posterior muscles but the mechan- 
ical locking of the knee necesrfUted by a went quadriceps is a more 
frequent cause. 

Anothcr gait which Is soraetiines <ic\Tloped by the indiridual with a 
weak quadriceps Is that of walking with the whole leg rotated out. The 
mtcmal lateral Ifgaments of the fcnw take the strain in this case without 
locking the knee back, Efforti to train sudi a patient to walk with his 
foot and leg pointed forward wiD only result m increased faJb, if his 
knee is not held by a brace. 

A knee flexion crctracture may cause walking with the knee bent 

The limps which axe caused by weakness of the gluteal muscles are 
very awkward and noticeable It h Important to recognite them since 
they are not usually improved by braces or by operations on the feet, 
and much disappointment wiU be avoided if thi is explained to patients 
before undertaUng measures which may impro\e the lower joints 
TTie funoion of the gluteal muscles in standing is to hold the pelvis 
In position over the leg which is taking the body weight at the moment 
When the weight Is t^en on the kit leg for inst&nce the kit giuteos 
manmus posienorly tightens to prevent the pelvis from tipping for 
ward so much that the erect position of the trunk will be lost. If this 
muscle Is too weak to hold the pelvis back in place the patient must 
either support Wmself with a crutch or a cane in front to prevent 
flexion from occurring at the hip or dse he must throw his trunk 
backward at the moment of steppmg on the left leg by so doing 
the superincumbent weight of the trunk is brought behind the center 
of motion of the hip joint and the danger of flexing the hip is pre 
I’ented This throwing of the body backward each time the patient 
steps on one of the legs is a definite sign of weakness of the gluteus 
niaximus of that side If the gfuteus maximus of both sides Is poor 
the patient may walk without crutches provided the knees are held In 
extension by carrytng his trunk posterior to his legs the abdomen 
usually protruding Efforts to teach him to stand with his weight for 
ward onlj result in hls silting down backward unless crutches ore sub- 
stituted to hold hun up 

Weakness of the left gluteus medius usually results In a throwing 
or bending of the trunk to the left side whene%-er the right foot is 
taken off the floor When the support of the right leg Is remo\*ed the 
peUxs tends to drop down on the right side unless it is held by the left 
gluteus medius from doing so or unless the trunk is tipped far 
enough o\cr to the left to raise the right side of the pelvis This tipping 
of the bod> to the weak side Is the common abductor limp and it is 
sometimes difflcuU to distinguish from a short leg limp Occasionally 
Instead of tipping to the weak side the opposite side of the pelvis is 
allowed to drop In a limp sJroflar to a mfld Trendelenburg sigiTw eat 
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oCTon Aiany paltents occmnnltsh ihh locking o( the kna 
back In hypcrextmlon irithout using Ine hand by carTjdog the body 
ahead of the leg This locking of the knee back In hyperexlenskn b t 
severe strain on the posterior structures of the knee joinL If there fa 
my considerable degree of wcakntM in the muscles which reenfora tie 
knee Jofnt posteriorly, either the hamstrings or the gastrooicnrfni, the 
hn« Is fon^ back into a greater degree of hypereitenslon than i nor 
mat joint wDl allow and the jo^t capsule beconiei pennmoidy 
stretched Extreme cases e\'eQ present a backward bowleg. Oua thfa 
oefonnily has developed, It Is practically Impossible to correct ft era 
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tboti^ the quadiicep* muscle may groir stronger and the position is a 
potential cause of pamful Joint stialn to later years, as well as a per 
manently awkward gait A strong quadriceps may cause hypereitension 
of the knee In the presence of weak posterior muscles bat the mechan- 
ical locking of the knee necessitated by a weak quadriceps is a more 
frequent cause. 

Another gait which is sometimes dex-eloped by the todlridual with a 
weak quadriceps Is of walktog with the wb^e leg rotated out. The 
fatemal lateral ligaments of the knee take the stmn in this case without 
locking the kr>ee back. Efforts to train such a patient to walk with his 
foot and 1^ p»ototed forward wiD only resnlt to mcreased falls if his 
knee b not brid by a brace 

A knee flexion contracture may cause walking with the knee bent 

The limps which are caused by weaLness of the gluteal muscles are 
very awkward and noticeable. It is Important to recognkc them smee 
they arc not usually inipro\*ed by braces or by operations on the feet 
and much disappointment will be avoided if this is explained to patients 
before uiiderta^g measures which may unprovT the lower joints 
The function of the gluteal muscles In standing is to hold the pelvis 
In position over the leg which is taking the body ^ght at the momeoL 
'U'hen the weight Is tiien on the left leg for Instance the left gluteus 
maximus posteriorly tightens to prevent the pelvis from bppfag for 
ward so much that the erect position of the trunk will be lost. If this 
muscle is too weak to hold the pelNis back in place the patient must 
either support himself with a crutch or a cane In front to pro'cnt 
flexion from occurring at the hfp or else he must throw his trunk 
backward at the moment of stepping on the left leg by so domg 
the supenneumbent weight of the tnmk is brought behind the center 
of motion of the hip joint and the danger of fledng the hip is pre 
vented This throwing of the body backward each time the paUent 
steps on one of the legs is a definite sign of weakness of the gluteus 
maximus of that side If the gluteus rnaidmus of both sides is poor 
the patient may walk without crutches pro\nded the knees are bdd in 
extension by carrying his trunk posterior to his legs the abdomen 
usually protruding. Efforts to teach him to stand with his weight for 
ward only result In his sitting down backward nnl/^s crutches are sub- 
stituted to bold him up 

W eakness of the left gluteus medius usually results in a throwing 
or bending of the trunk to the left side whene\’er the right foot is 
taken off the floor When the support of the right leg is removed the 
pdvfs tends (o drop down on the nghf side unless it is held by the left 
gluteus medius from doing so or unless the trunk is tipped far 
enough m-er to the left to raise the right side of the pelvis This tipping 
of the body to the weak side Is the common abductor limp and it is 
sometimes difficult to distmguish from a short leg limp Occasionanv 
iwtead of tipping to the weak side the opposite side of the pelvis is 
allowed to drop to a Ump similar to a mfld Trendelenburg sign Weak 
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nc5S of the abductors of both hips results in a waddle, bppoij ban 
side to side 

Weakness of both the gluteus medius and the gluteus majbntD,hp 
abductor and e^ttensor, on the same side, causes the body to be 
diogonaiiy back on the weak side 
Worked weakness of the hip Hexors makes it difficult to more the 
leg straight forward and this is usually overcome by a sli^t twist d 
the peJv '23 which brings the feg fonvard usually In outwiri rotatitn- 
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Fia i8— Bulcfaig tbdoma whea OTtot— (%ht Utenl >3xVmtMl weatam. (Lovett.) 
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nesa of the abductors of both hfps results Id a waddle, t^iping fran 
side to side 

Weakness of both the gluteus mcdlus and the gluteus maihmiSjhip 
abductor and extensor on the some side, causes the body to be t^iped 
diagonally back on the weak side 
Marked weakness of the hip flexors makes It difficult to mow tk 
leg straight forward, and this is usually overcome by a slight twbt a 
the pelvis which brings the leg forward usually In outward roUlxo- 
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Shoricnlng and abdominal paralysis also compHctte the hip bmps, 
and habit forms a wry considerable element In the limp of a chrooic 
patient 

If a child with weak hip extensors has been allowed to sit up a pot 
deal with the hips flexed, it wQl be found that the hips are held pc 
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manently flexed when the bme comes for the child to stand This 
necessitates an increase in the normal physiologic curve of the lumbar 
spine In order to hold the body erect — m other words a lordosis 

The patient with weak, anterior abdominal muscles stands with a 
very prominent abdomen and often has the same tendency to arch the 
back. 

Weakness in the lateral abdominal muscles usually results in stand 
mg or sitting with a list toward the stronger side and a curvature in 
the spine T^ Is functional at first and very flexible but if not prop- 
erly supported may Increase in severity verv rapidly L e n gth of the 
legs Involvement of the shoulder cbest and badt miucles^ and efforts 
at maintaining equflibrium all play a part in determining the type of 
scoliosis which results 

Besides this detailed fnuscle examination and a recognition of any 
existing deformities or bmp the pbysloan should mquire into other 
pomts which will be helpful in formnlating an adequate plan of treat 
ment If the patient has been allowed to walk questiomng will often 
bring out the facts that he limps more when he is tired or that he 
has trouble going up the stairs The question of whether or not a 
slight case should go back to school may depend on these points and 
the distance he mil ha\-e to walk» or the number of stairs to be 
climbed There may have been no apiparent trouble with the arms 
during the acute st^ yet seme weeks afterward it may be noticed 
that continued effort m writing or sewing causes undue fatigue and 
that the hand Is used awkwardly Inability to cough normally and dear 
the throat, difficulty In swoUo^g dry or solid food and an unusually 
nasal voice are important pomts wUch may not be brought out m 
the musde examination A nervous irritability is frequently noticed in 
children who have been allowed to resume their normal activities too 
soon. 

OUTLINE or 

The treatment to be advised at this tune should still lay emphasis 
on the prevention of fatigue and of deformities This is also the time 
above all others to concentrate on measures to reeducate the musdes 
and to develop strength whenever response can be obtained 

All parents are anxious to get the child to sit up and be on his feet 
as quickly as possible It Is difficult to eiplam to them that sitting 
up and waiting are the worst things that the child can be allowed to 
do if his muscles are not strong enou^ to hold his body In the normal 
position This Is because faulty position puU the weakened muscles 
on the stretch and they become fatigued from trying to work under 
a disadvantage Stretchmg and fatigue make it more difficult for them 
to regain their strength and their chance of recovery is definitely 
lessened Habitual weight bearing In a deformed position results in a 
permanent deformity Even tbou^ the musdes may gradually become 
somewhat stronger displaced bones and stretched Ugaments do not 
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return to normal, and hypcrexlcnded knees, scolkais and foot defcra- 
itles do not disappear 

If the legs are not involved, there Is no reason why a 
not be allowed to walk when the sensitive stage Is over, provioealW 
the trunk is properly supported If It Is weak and the arms are dm 
in abduction If the deltoids arc weak „ 

If there is even slight weakness of the legs, weight bearing and wtJr 
Ing should be forbidden at this time , . __ 

It has been ray routine to forbid walking and weight bearingm 
of slight leg involvement, until the muscles have re^in«i 
normal power Even then one must be careful In guardn^^aff^ 
muscle fatigue Muscles which have been weakened by 
fatigue mudi more quickly than normal, even though thor 
appears normal while undergoing manual tests ^ 

If the legs are markedly Involved, it has been my 
prevent weight bearing for six or nine months if the ^ 

tinue to show Improi.’cment under treatment, in order 
may not be checked by o>*cr-usc. During this period, ^ 

cry should be aided by daily massage to improve 
carefully carried out muscle training to strengthen the 
muscles If walking is not permitted, this treatment sbouW » 
tended to include a normal leg In order to keep up Its mu»e 
When the drculation is badly affected, It Is well to emi^ 
form of heat before the massage Stimulation by electridty - 
form at the present time has no place in the treatment of inUD 
paralysis, to my mind 

Cases with considerable involvement of the legs 
to the posterior wire splints applied during the earl ff 
It is Important however that these splints should be remold ^ 
a day and that as much moUon as is possible without ^ 
be carried wt in aU the Joints Great care should be used b ^ 
^ ‘Tuadriceps has become tight from 
mobfliiatloo on the splint as It Is not imcommon to deapnc 
^ much force is used 

Operative measures are not indicated at this time. It Is not alw 
necessary to wait two years before proceeding with operative ^ 
r? “ ^ ^ dowi but it is 

a beforedomg t™nspl^«^ 
^ to reestablish muscle 

^ mrgeon wbo has watched a case jj 

b^nntog know fairly dcBnitely bow much more 

r n P^ “Odor physical tber^^ 

meat In case of marked contractures whiS have occurred ^ 
^ treatment should be InsUtuted at tny ^ 

of a year If ^ffnts and manual stretchiog 
inadequate to overcome the deformiUes No marked defonnItI« 
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should ever occur In cases of poliomyelitis if efficient treatment has 
been advised and carried out from the start 

It is Inacusable to allow a case to go without recdvmg all possible 
benefits from muscle training and the prevention of deformity be- 
cause the surgeon thinks that operative measures will be needed 
in the future It Is impossible to foretell at the start how much 
improvement can be obtained with treatmenL Furthermore, the bony 
changes which take place when a deformity is neglected make a 
good end result less likely A patient is entitled to his chance of 
regaining as much power as possible under other forms of treatment 
before operative measures are considered 


The Fourth or Chronic Staoe 


The exact time when a becomes chronic does not depend as 
much upon the number of months after the onset of the disease as 
upon the time when Its condition seems to be about stationary Tbe 
ttoe of spontaneous improvement and of rapid gain under treatment 
Is over and it is obvious which muscles will always be badly weak 
ened although some further gain can usually be expected if treatment 
is continuei Deformities from lack of care, or from unequal balance, 
have becooio fixed the affected limbs are definitely atrophied and 
shortening has taken place. 

It may be said that most of the spontaneous recovery will occur 
in three or four weeks It may also be said tliat the most rapid gftlp 
under muscle training will be made In the first nme months to a year 
as a general rule 

Tb^ are however many Instances where a muscle does not show 
any particular gain for many months after the onset and later shows 
marked impixrv’ement This Is generally due to the fact that the 
muscle was allowed to be on the stretch as In the case of a deltoid 
when the arm Is allowed to hang by the side or in other 
where a muscle is outpulled by its stronger antagonist. Faulty weight 
bearing may also put weakened muscles on the stretch. 


It can be asserted that no weak muscle wiD come back if It is 
allowed to remain on the stretch, but it is difficult to foretell which 
of these stretched muscles may recover if given a penod of rest 
and reeducation with the strain removed Certainly they are entitled 
to the chance for there are numerous instances on record where 
poor muscles have regained good function after months of remain 
Ing at a standstflL One patient G S received no treatment for a 
poor deltoid for ten months after the onset, at which time muscle 
tuning was started A platform splint was appUed one year after 
the onset The poor deltoid showed no change during tbe first ritiht 
of treatment, but to tbe not rii montlB it Improved to a 
^ ^ treat 
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No physician will ever see a case of infantile paral>’sl3 for the 
first time without being asked what the outcome is going to be It 
IS a difficult question to answer at the first eiamlnatiorL 

The parents can be told that some power will be regained in those 
muscles which are only weakened but it is impossible to say Just 
how much at this time No prognosis can be made about the musdes 
which appear to be completely paralyied except that about 50 per 
cent of completely paralyzed muscles do regain some power some 
of them even recovering normal strength If properly treated 

As to the general outlook for the patient It is well to keep in mind 
that practically every patient will show some improvement under 
proper treatment, and that it is impossible to tell bow much until 
jt has been tried It can always be said that a patient with good 
arms can be made to walk with the help of braces and crutdies 
even if both legs are useless and many patients with badly weak 
ened arms and trunk In addition to helpless legs can be taught to 
walk for short distances m apparatus If senous deformities are pre- 
vented there should not be more than a few patients out of any 
thousand cases of infantile paralysis who are too badly paralyzed 
to be lau^t to walk, with apparatus 
A person without eipenence with Urge numbers of cases will do 
well to avoid the mistake of telling a patient that he can never walk 
again for the probabOiUes are t^t the statement Is not true and 
the effect Is to discourage any effort toward recovary 
As has been said before it can be told rather definitely at the end 
of a year what permanent inetjuality of muscle balance about a 
Joint is going to ensL So at this tune tendon transplantations to 
re&tabUsh an even balance of power about a joint may be con 
sidered for the improvement of functiou Among the most common 
transplantations us^ in the foot are the following 

I Setting the tendon of a peroneal or an anterior tiblal muscle 
forward Into the dorsum of the foot to strengthen dorsiflenon m 
cases of equinus 

a Setting the tendon of the peroncus longus in the inner side of 
the foot when weakness of the Ublal musdes allows strong peroneals 
to bold the foot In valgus 

3 Setting the antenor tiblal tendon to the outer side of the foot 
when there Is weakness of the peroneals and a tendency to varus 
position on account of greater tfbial strength 

4 Setting the peroneals posterior tibml and sometimes the long 
toe flexors also directly mto the os calcis to give them a stronger 
pull m plantar flexion when the gastrocnemius and soleus weakness 
has allowed a calcaneus to develop 


There are other combinations used but no rules can be laid down 
because all transplantation operations must depend on the relative 
suength of the different musde groups affected by the operation. 
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to Improve the fucctlon of the shoulder are of little use If there is no 
poorer to use the hand or elbow 

Apparatus 

Apparatus has two purposes m the treatment of Infantile paralysis — 
to aUow locomotion and to prevent or correct defonuity 
Provided that a child la making sahslactory gain under muscle 
training, it la our pohcy to keep him off his feet as long as possible 
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After transplantation the muscle must be rcMucat ed 
Its new function and must be protected from fatigue, strctddng nd 
faulty weight bearing as carefully as any weal, muscle. 

The success of the operation depends largely upon a ^ 
mate of the strength of the opposing muscle groups. Musda of lea 
than fair powers do not as a rule, function successfully in a ^ 
position On the other hand the transplantation of a 
may so weaken the strength of its ori^nal group that ovcrcorre^ 
results m the production of a second deformity, the reverse oi 
orlgmal one. , , j 

Various transplantations may also be done at the kn« and w 
Improve function provide greater stabflity for the joint, oc 
Innps. The function of the thumb hand and elbow may 
be Improved by transplantations Those done at the shooldei 
not been particularly successful , ^ 

Besides tendon transplantations, bone stabfliiations must 
in many cases The object of a stabiUiation ^ 

motion between certain bones so that they will be join^ togc^ 
in the correct position by bony union ITris 
when fixed deformities have occurred on account of inemdcDt ? 
treatment which has allowed bony changes to take place a^ 
articulating relation between bona has been changed Com^ 
operations may then have to be tjcrformed to replace w 
normal position as wdl as stabUiaaUon to bold it In place uw 
weight bearing . 

In these caees the after treatment must be entirely 
that when tranaplantaUoru alone have been done, because desb^ 
mobility In certain directions also prevents the action of 
muscles. Very often the stronger muscles are utilised by transpl^ 
them at the tune of the stabOmaUon so that they can assist In 
action of the remalnmg joints n 

Arthi^esls ol the shoulder Joint is an operation which 
rnotlon in the jdnt and unites the humerus with the scapula. It ^ 
give the paUent beUer use of his arm provided that the j-, 

troB^ the scapula are strong and that he already has gt>«l 
in Ito hand and the ability to flei his elbowm at least half supta^'S 
1 which a booy operaboo should be perfonaed 

left to the Judgment of the surgeon. Lack of firm unfon or distuib«« 
of grm^ from injury to the epiphysial centers may foUow U don" « 
too early an age, ■' 

^Uon of bone lengthening shonld be discussed with any 
two inches of shortening in a leg , 

The practi^ v^ue of any operation ahould be carefully est^” 
fefore It h ad^ The otjecu ahmild be to correct defonuHr “ 
improve ^Uity a^ 1^ apparatus needed or 

nitely to imprme Iimctlon when other meam^ fafled. Opat^ 
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to improve the function of the shoulder are of HtUe use If there is no 
power to use the hand or elbow 

ApPAfiATUS 

Apparatus has two purposes in the treatment of infantfle paralysis — 
to aDow locomotion and to prevent or correct deformity 
Provided that a child Is making satisfactory gain under muscle 
training It is our policy to keep him off his feet as long as possible 
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even though he may have fdr power in hi5 legs It is not good pohcy 
to continue this restnction indefinitely on account of the generai con 
dltion however and most patients with any sevTre mv'olv’ement of the 
legs start walking before it is advisable for them to do so without 
support Many other patients m clinic practice cannot be kept off their 
feet even though they would benefit more from the rest if It were 
possible 

In any case after six or sev^n months it Is generally advisable to 
allow getting up on the feel for the effect on the general condition and 
the morale even though the length of time dally may be restneted- 
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Ca3« which have not been responding to pealment niter lii or tera 
month should also be started walking lor the same rtasons. 

•f important, however, that they should not be sBorol to 

‘Upporttag apparatus, if in so doing the knee, fert cr 
^ in a deformed portion If any marked degree of unapal 
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In a deformed poaiUoiT^.* ukI 

cause Ok-erfaUffue with 1 out the weateried nwcio 

deformity !o» of po^ eventually 

Braces to prevcot dtsfnrrvsjsi — 

or of the sole fiite type ^“ot may be of the calipee *31* 



Cktfttt I] OQ 

voteM ni 


Apparatus 

For calcaneus or equinus without lateral deformity of the foot, a 
simple caliper may be used with anterior or posterior flanges on the 
shoe socket to prevent dorslflenon or fool dicf) as the case may be 
A sole^late brace with straps or a leather anklet should be used to 
hold the foot In normal position if any lateral deformity exists The 
ankle Joint may be so constructed that it checks either dorsifleiion or 
foot drop according to the muscle balanc e .. 
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A high heel either of cork inside the shoe or an elevation on thi 
shoe itself helps to take the strain off a weak gastrocnemius 
Tipping the shoe by an elevabon of an eighth-inch to a quarter Inch 
on the inner border of the heel helps to take the strain off the tfbial 
muscles and correct prooalJon and if necessary a leather inner sole 
with a felt pad under the arch can also be used with a caliper brace 
An elevalioo on the outer border of the heel or of the sole of the 
shoe will help to correct a tendency to roll the foot in 
Cases with weak quadriceps usually l^rextend the knee and re- 
quire a long brace r e ac hin g to the groin with straps at the knee to 
Its fle^g wnght fa put upon it and aljo to prevrat lU 
bolng throtro bacL Into hyporextHuion A knee joint to allow greater 
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comfort In sitting may be Incorporated If the brace Is built of iil 
metal, but should be locked In wdght bearing 
The Icnvcr end of the brace may have a foot plate or be of the cbBmt 
type, os required , 

Cases irlth weak abdominal muscles should have a stout, 
cornet made before they are allowed to sit up Weak tnmk 
allow the body to tip to the side, with danger of causing a 
The corset is also on aid In getting the balance on sUrting to will » 
weD as an agent to prevent deformity 
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In cases of severe weakness of the neck muscles a collar shoiJd be 
worn to keep the head m the normal position 
W eakness of the deltoid muscle of the shoulder should be supported 
In abduction by a platform or aeroplaoe splint If the arm is allowed 
to hang at the side this muscle will become stretched from the drag of 
the arm, A sling is not as bcncfiaal because it fav'ors the development 
of adduction coutractures and does not hold the deltoid m the most 
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‘iaa th. Md “ tb' ^ I«p. 1. wS 

motion may be ai/on-M t( ih ^5^°^ ^ triceps is weakw fm 

desirable to ha\i ^ andh^d musdes are good. It b 

between flexion nnrt supported in neotral position billf^ 

A hand^CThao^^““ than m fall prS®. 

tie mu«j *<;t tha wrfat Is !act of bal«« bdwm 

and the thimb mtut h! “ “™ cdniico, 

sphnt for a hand ^ ‘ 

Ihe function of £rre!nfd»^d ^ fmportant to remOTber till 

I’nne nearlv ol iWnjn requires a thumb with its roetooiiol 

'^Ung, nc LLlfL^^ft O' tia hand in posita i« 
h™d and at tS ^ adapted to the muscle balance ol tbt 

apalmar orcocL-fm r 5 ahoold be given as to whctlei 

^ype of stocJc breo tH ^ be sent to a brace-maicr fur whatever 
Case should dedd#* t*w*?^ ®PP*y The doctor In charge of the 
thee superviiA must be Incorporated In the brace »»i 

personally (o Insure its doing the work deited. 


Heau-The Tbmapy TattATioOT 

Included °< Mme form of external beat shooH be 

Wanae paraly,!, na^,°' ^ phyaical therapy treataient d w 
Slog^ drcu!atlon?r,rf”''ir*'‘*® nusdes are ataalvtiy iovrfwi 
moalypraent and if •*' nffeeted extremltle. am con- 

when they muaclea cannot perform tbeh 

art unable^ IrequenUy happena that my weak 

^ ? |“ 'h'* cvldmt tiM? ""nranent whatever when ther tm 


™ n. ,, valuable .rr "n^lbng from t 

'^“■Ilnbaatenlng a 'a^P-^ up the nutritto 

^ by the usellf”?^, most commeo vd 

which t« radient lirf,t L comlsts of a reSeeW 

riorum be S' or «xne form of heating eiemwf 

infra red wavelengths d the 
the slln will 7] **"“ '^e radlaiSfS?'*”'’ •'I’^ntage from using tb« 
Idea that 'nWt^' beat B 

cboosmp a roHit '^y* are^2? research seems to conhnn the 
constructed IhftX hdrtr hifra red 1“ 

IscomeUraeath.^ ™5^doDotrvS^r ^ ‘“'■'n that it h » 

«« case fa some of - focus « a burning point, B 
cheaper ringle bnlb types. Urjet 
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batm holding n number ot bulbs W 

vrith extensive invo]\’emenL The hanging 
to the desired height above a table, over which is igrad 
bianket, BTid tbe three ot lour wnaU children placed Ii^e 
are tborou^y rvanned all over fn ten by tit 

The rvrlter bcUevw that there U no ndvai^ ^ 
use o{ medical diathermy as a ra^ of SLvjoiiM ti 

ment of infantile paralyris, and there j ^ recplnai. 

caaes of eiteoaive paralysis on account of the v„ booK ®e, 

The danger of bums is also greater with 
hot blankets can be used, If no other form of hea 

Maasage.— The physiologic cHfcts ^ ^ 

of heats in that both increase the blood esndse of 

metabolhitL In addition, massage Is a form ol 
manipulation of muscles which tends to (oc lot* 

•which arc not nonnally active. Massage is m co» 

periods of time or with much lorcc In an ^ jjarten the 

eUrcniltlcs The preliminary nse of beat will dc Ioom ^tbcurt 
time required for massage and to IncrcW the 
fatiguing the muscles. It Mcmld always be b^e m mm ^ 

in luelf does not Increase muscle poro, and that 
not constitute adequate treatment of weakened it -oody ^ 

The technic of giving massa« Is also Important 
Improperly given harm rather than benefit will ^'V the 
The pressure should be very light In order not to n ^ ^ 
ened muscle fibers and the muscle should be ralseo o^jctai tbe 
rather than flattened down on It Only enoui^ ptrs^ t ^ 
blood circulation I5 needed and no benefit occurs from ^ ^ 
force The direction of the pressure should be the sai^ ctrokieg 
venous drculatkm and should never aga^l 
knea d i n g arc the two manipulations most b^ful ^,41tion W 
friction may be employed around ojntractutes in 
definite stretching of the contracted tendons There (ofutf cl 

of harming atrophied paralyxcd muscle fibers by the v^^ ^ 
percussion Intended to stimulate nerves and muscle ht>«V 
blows The greatest care should be to prevent pa5*b® 

the atonic muscle fibers by too heavy handling- con^ 

manipulation of the tissues which should leave them in ^ 

Oon lor the voluntary efforts at movement— the so-called acu 
dses — which are necessary to develop strength. ^ jo the 

The author pcnonaHy prefers the Hoffa technic of th® 

treatment of infantile paralysis because a point is made^“ ^ th® 
Individual musde group separately and following the 
muscle fibers with the stroke wWth is always a conUnuon* 
pressure Inwa the dUtal to the proximal end. 
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Muscxe Training * 

By muscle training we mean the locallx(?d action of certam definite 
muscles or muscle groups — the attempt to exercise and develop certain 
muscles without at the same time bringing into play other muscles 
whose action is for some reason undesirable. The object Is a more 
localued action t^n that involved in the so-called corrective, or 
individual gymnastics 

Muscle tmimng Is especially useful In the treatment of Infantile 
paralysis. Some years ago patients with weakened leg muscles were 
encouraged to be as active as possible the theory being that eierdse 
strengthened the muscles Exerdses were given to bnng up the strength 
of the weakened leg without much thought being given to wbat par 
Ucular muscles were performfag the exeroses or what degree of weak 
ness existed In individual muscles The fact that fatigue mcreased the 
weakness m already weakened muscles was not considered nor that 
a patient always tends to perform a movement by usmg the strong 
muscles rather than the weakened ones 

Some of the points m the physiology of muscles which have a prac 
deal beating on muscle trairiing are as follows 

F.^<eh musde la made up of many muscle fibers Action or coutrac 
tlon of a muscle makes t^ Individual fibers shorter and thicker and 
causes a chemical action, with resultant waste products These are 
normally removed by the drculotlon of the blood and fresh blood is 
brought back This is helped by the mechanical pumping action of the 
musde fibers and joints on the blood vessels. If the drculatlon is not 
good there is an accumulation of waste products with a resulting loss 
of musde power Eierdses should be given in suffiaentJy slow rhythm 
and dine enough allowed between counts for recovery of the musde. 


Dr Shepherd L Franz in his book 'Nervous and Mental Re- 
education ” states that “the complex nervous adjustments are made not 
only at the time a special exercise Is taken but also in the penod of 
rest which follows one eierase and which precedes the next exerosc ” 
He also Insists on the full arc of motion being made each time m order 
to get the full mechanical effect of the joint action on the drculatlon 
The full arc of motion is also desirable m order to establish the 
habit reflex and obtain better coSrdination of the nerve centers through 
frequent repetition of a normal movement. 


Passive movement Is useless m restoring musde power There must 
be attempted voluntary movement until active movement is achieved 
A musde can perform more work when the contraction is started 
from the stretched position than If the musde is already partially 
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ctevdop to wta 

senSSoD 'jn S? AXuscuIar Jlovemcnts and Thdr Rtjtt- 

Se ^ n ^ System, ' Mates that a 

acts wit}i #)ii- moveraects — for Instance the hjceps, liS 

another tJ^.m “ supinator, and also takes part wili 

Dossible ^ muscles In flexion of the elbow He states tlat it fa 

lesion of the r- movcmeiits be lost oirlng to an orgcnc 

biccDs whlf'h^i^ nervous system and not the other DWtroait, tie 
the OOP TTinvo ^ movements, may be partlywd Icr 

the other ’ > ^ 

Indivldiifil m.if? are given in the elTort to strengtiw aj 

patient lo muscles arc Inv-oluntarny contracted by the 

dIffSS P^'^K °™<’ t™ or more Joints has two of men 

to those of movement whose actions arc aDU*t»Btt 

are called netitralixe an action which u not reqmral 

action to DrevPfff ^mple wnst flexors come Into synet^ 

t«<inlred The extension of fingers ikw h 

movement of finger eSen^^ fleiora which rfarfng 

^ ^general purposes pf muscle training in polfomyehtfs are 

* To mMnl^n ^ drculation and natnbon 

of muscle fibers prevent degeneration and atre^w 

motor nerve surmlv trlT!?? °/ adhesions in cases where the 

3 To keen un temporarily interrupted 

Unpaired during thp whose nerve sut^y has bcisi tm- 

i To coordinate recumbency or disuse 

fltw of the centers conl^Sn^®^ centers where partial '*=*^ 

hablt-whfie al the wiiT « Part ha* occurred-re&fucatK«^ 

which are stfll fimctSSl ^ dmneloping the fibers of the roi^ 
the entire muscle DonnalJy thus hcreashg the strength w 

brmi^l th« epidemic in Vermont, In 19-4 

nod tumlytin, •i' examination of 

\ i!™ By t,tt» w r -nS^ f'”' tBeir treatment ^ 

antln iord tie ^c„ y". ^Weight Dr Robert W Lovett sssrW 
treated unde, Wetims of fie rp^^ 

from the eipertence in \ emu^“ * '“Pervljlon by meflw* lotto 
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Tlie routine of examining and grading muscle strength and the 
positions used in giving e xeroses to the different musdes according to 
the amoimt of power found upon examination will be described accord 
mg to the system in use m the Harvard Infantile Paralysis Commission 
Clmic at the Children s Hospital Boston The method Is based upon 
the work of Dr Lovett and iliss Wright, as described In The Treat 
ment of Infantile Paralysis by R. V\ Lovett. 

It seems almost unnecessary to state that some system of grading 
muscle power is necessary in order to follow the progress of the 
different musdes imder treatment Since we are working for the 
restoration of function It seems most natural to grade the strength of 
musdes according to their functional ability Then when we have 
dearly charted the relative functional stren^ of the different musde 
groups it IS an easy matter to pick out ^ exercise positions best 
suited to the amount of power found. No one would attempt to 
strengthen a child with normal musdes by asking him to perform 
some stunt entirely beyond his strength yet it is not uncommon to see 
infantile paral>’als patients bdng urged to perform some exerdse which 
Is equally impossible for the partly paralvxed musdes This may have 
very serious results for several reasons In the cases of musdes so 
badly paralyzed that they can only start the movement, it often ba^ 
pens that after they have become fatigued by a number of efforts 
they can no longer even start the movement, and this loss of thar 
previous ability may persist for several days There have been instances 
where returning power m the toes has b«n so damaged by over-use 
that it has been lost permanently 

In other cases we see too hard an exercise position chosen which 
causes an attempt to reach the desired position by rotating the limb 
and substituting stronger musdes. This does not strengthen the musdes 
for which the exercise was mtended. 

Frequently the relative strength of opposing musde groups Is dis- 
regarded and we hear such remarks as ‘iSo he can t push it down 
much, but be pulls it up fine so I let him do that, and then I put it 
down for him. In other words an exercise intended for the extensors 
has become an acthT exercise for the stronger flexor group and only 
passii-e motion for the extensors In this way the unequal balance of 
power about the point tends to become still more unequal as the 
stronger flexors Increase In power under exerdse and the extensors 
are neglected and the danger of producing a deformity due to unequal 
puD becomes steadllj greater 

The general rules for musde tr ainin g are 


t Avoid overfatiguing a musde by overtreatment, by performfng 
a mosement rapidly or too many times. ® 

5 Slake each moixment a vdmitaiy active one performed by the 
l^tnt in rfspODK to a Jtlmaluj If no power i, present, the patient 
•houid attempt the motton with concentration whule the operator 
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Ohtrt«r a 
VtboM U 


carries out the motion ‘Srith help ” The patient should be Instracted 
not to return the part to the starting position, but to rdai alter cii 
effort and allow the operator to do the return movement paahtly 
3 See that the f ull arc of the motion Is obtained eacb time. U 
necessary, help should be given In completing the arc being carcfol tn 
allow no pause at the point where the patient’s strength 
4* Locate the exercise by fixing the adjoining parts of the b™^ 
they will not take port in the movement This Is both to fagur e g^ 
mum concentration and effort in the desired action, and alsotoptww 
substitution of other muscles It Is belter to give one movtment u t 
time than a combined movement of two parts at the same tl« 
if It IS desired to give both flexion and extension eierdses to tbesm 
joint, it is better to give them as two exeroses with a rest brtro 
rather than have the patient attempt to exert his miximnm 
during both parts of the ciercisea. Passive replacement of tne fon 
gives a chance for recovery before the next effort 

5 Give resistance, to develop strength wherever possible. It 
not be given until the muscle is able to complete the arc o 
unaided and If given It should always be a little less 

would stop the movement or make It jerky, and sbould be gTtnu»«“ 
to leverage throu^out . -t k 

6 Radiant heat with massage Is desirable before the ua 
giver to start the arculation and make the muscle gi^ * 


response. . . 

7 Or^narlly treatment is given once a day six da>^ a the 
best to have each exerase done twice at firsL gradually inerm^^ 
number until it can be done ten times without fatigue. Tbe w 
treatmrat Including tbe massage takes from twenty 
hwr depending upon the extent of the paralysis It Is 
whenever possible to have two short cxerdse periods a day rather 
one long treatment. ^ 

. ^ splint or apparatus Is removed care riwuld ^ 

to allow the part to hang and no stretch or strain should be 
on the which are being kept shortened In the splint 

^ 1 * being exercised nncovcnrf ^ 

10 If possible be alone with the patient in order to secure 
enure concentration. 


nn^t^v training U an cract kncmifdge “f 

and actinna. This Is nnenssary 
^ ara wralmcd how they may be 

may 1. Wned to SS the place ol I- 
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Our standard cUssificatlon for grades of power is 
Gone — no contraction felt 

Trace — muscle can be felt to tighten but can not produce movement 
Poor — produces mo%-ement with gra\ity eliminated but cannot 
function against gra\'it> 

Fah — can raise part against gravity 

Good — can raise part against outside resistance as well as a gain st 
graxdty 

I^ormal — can o\'ercome a greater amount of resistance than a good'’ 
muscle 


The second preliminary to muscle training is an Intelligent decision 
regarding whldi muscle groups are to be strengthened This is deter 
mined by 

(a) The presence of deformIt> or permanent contracture of the 
mu^es It is obMously unwise to strengthen muscles that are causing 
defomut) or that are already contracted 

(b) TTie Ifkelibood of cai^g deformity In the presence of unequal 
balance of power about a joint, it is unwise to strengthen a mu^e 
which already ov'crbalances its opponent if this is h'kely to cause 
deformity 

(c) The rdath-e unportance of weakened muscles in regard to useful 
function of the Umb walking correction of a limp etc The danger of 
fatigue from too many cxerdses should be borne in mind. 

The third preliminary to muscle training is a knowledge of the type 
of exerase b^ suited to the amount of power remaining m the muscle 
to be de^'eloped, 

There are three general types of exercises 

a. Those against gravity 
b ^\lth gravity eUminated or nculralued 
c. With help of gravity 

There are three methods of giving an active or voluntary exerase 

a. With assistance, 
b Unaided or free. 
c Against resistance. 


Type a eMrdses against gravity are suitable for fair and gcxxl 
musdes ® 

Type 6 eserdses -with gravnty eUminated or neutrabied, are suitable 
f “y tif three ways named 
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“with help ” The paUent .knld be liBtiHtai 
Xrt Irat to relK ate od. 

effort and ^ow the operator to do the return movement pajsheh 
ttet tte full arc of the motion a obtained each the. ff 
ecessary iidp aliouJd be given In completing the arc, h wng cutful to 
ow no i»use at the point where the patient s strength give* oct. 
flair ^ exercise by fixin g the adjoining parts oi the body lo 

tney will not take part In the movement. This is both to Insore naii- 
«t ^ ^^centratlon and effort in the desired action, and also to pirreul 
ffmo other muscles It la better to give one movemott il » 

If l^ 1 TOmbined movement of two parts at the same time mi 
f L flexion and extension exeroscs to the taoe 

rofii-L ^iT &ve them as two exercises with a rest betxt® 

patient attempt to exert his maxinonn *5^^ 
un^ oth parts of the exercises Passive replacanent of the pirt 
gim a duincr for recovery befonr the ueit effort 
Tif.t ^ resistance, to develop strength wherever possible It liwiVi 
unalHpH^'^ tnusde is able to complete the arc of 

^waya be a UtUe less than that wWd 

niasaage Is desirable before the treatii^ ^ 
tart the arculaPoo and mate the muscle glv® s 

t>e 5 t ^ a day six days a week- It h 

number until J? t^ce at first gradually incrttd flg^ 

tr^SL^SrlL^ ^ ^ ^ fati^e The 

hour dependlncr ® ^ massage takes from twenty mbutfs to^ 
^ of tto paralysis. It is 

one long treatment'^ short eierdse penods a day rather tlnD 

to aDow removed care should be 

on the muscles stretch or strain should be slw^ 

9 Always havf shortened In the aphnt 

*° If possible, eicrdsed uncovered, 

entire coocentratloo. ^ patient In order to secure hi* 

The loundatlon of mn 

anatomy the origin, S jSf f^’^fnlng is an exact knowledge oI int^ 
to determine which ^ actions This is necessary Id 

cned and which mnseJ.^ ^^kened how they may be *ti«‘^ 

rrrakened one*. f>e trained to take the place of u>« 

The tint prellmlaarv tn 

^ne the exact amount of ^ *m examlnaUon to deW 

For ihU it is Dcceuan odsung in the different musde 

for obtaining response andnSl!!! ? *®wledge of the easiest posfthaa 
octlon from scry weak muscles. 
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Our standard classification for grades of power is 
Gone — no contraction felt 

Trace — muscle can be felt to tif^iten but can not produce movTment 
Poor — produces movement with gra\itj eliminated^ but cannot 
function against granty 
Fair — can raise part against gravity 

Good — can raise part against outside resistance as well as a ga i n st 
gravity 

Normal — can o\’ercorae a greater amount of resistance than a “good 
muscle. 


The second preliminary to muscle training is an intelligent decision 
regarding which muscle groupis ore to be strengthened This is deter 
mined by 

(a) The presence of deformity or permanent contracture of the 
mu^es It Is obviously unwise to strengthen muscles that are causing 
deformit> or that are already contracted 

(b) The likelihood of causrag deformity In the presence of unequal 
balance of power about a joint, it U unwise to strengthen a mu^e 
which already overbalances Its opponent if this is lihel> to cause 
deformity 

(c) TTie relatl%*e importance of weakened muscles in regard to useful 
funcdon of the limb walUng correction of a limp etc. The danger of 
fatigue from too manv exercises should be borne in mind 

The third preliminary to muscle training is a knowledge of the type 
of exerose b«t suited to the amount of power remaining m the muscle 
to be de\'eloped 

There are three general types of exercises 

a- Those against graidty 
b \Mth gravity eliminated or neutralueti 
c. Wth help of granty 

There are three methods of giving an active or voluntary eierdse 

a. With assistance 
b Unaided or free, 
c. Against resistance. 


Tjpe a cierdsM agalnjt gravity ore suitable for fair ard 
muscles ^ “ 

Type b eie^ vrith ^vity eUminated or neutraW are Kname 
or P«r musdee and may be given in any one of the three 
U with assiatance unaided or against resistanee^l^JS? 
itrength of the muscle ranjtance accortSur tn 
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Type c ewrdses with the help of gravity 8™ 

ffident resistance to equal or support the weight of the 1^, 
ise the part either will drop without the desired muscle acocm, a tui 
lower^ by the opposite group 

In examining to establish a grade. It Is first ^ 

bethcr tlic movement can be performed in a 
ixt, whether the muscles can alk) overcome resistance wnUcpm 
g the movement The detennlnaaon of whetto the 
mod or normal” can best be told by having ^ 
siUon while the examiner puUa until the 
Indple used in the ^rlng-b^nce muscle tot as 
Lovett and Martin. Considerable experience ^ 

t ages is necessary to make this differentiation „ 

rmal accurate but the presence of some normal muscles 
siatance In maUng the decision / iwrvliix 

In giving exercises it Is not advisable to make a „ bv 

e patients bold the positions until their strength is 
xamlnlng for Is fatiguing It Is better to have tl^ be 

e raoveraent against a graduated resistance, which sho^n, 
reat enou^ to prevent the movement Irom being catTwo 
moothly 

In the following descnpUoo it is to be taken for granted uisi 

(a) Help It given to finish the movement whenever the muscle* wt 

unable to do so , ^fnwnfd 

(b) The part fa to be guided so that the movement is per 

correiily /i-p 

(c) The Instructor replaces the part In the starting position i 
each effort 

(d) Resistance Is to be given whenever the muscles are 
enough to overcome It. 

Since the positions used In ffuim!ning muscles to detennlw 
strength are often the same as the positions used for giving 
to lh<^ musdes the description of Coth will be given under tbe^ 
log of tte ^ement performed The muscles which are In a 
to help with the movement arc Usted under each beading- 

Hip Extension Gluteus nuudmus Gluteus medlus and mfnintn*' 
Hamstrings. Adductor magnus 
ExASimATicry — 

I Prone bing. 

to do thtj ngniMt 
tmd riwuld hold the raised 

risTo «. Ibe thlsh »1»« •“ 
Vnet to Wn the partkipaUoo of the tuunstring muscles 
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2 Affected aide lying with the knee drawn up to the chest Poor 
muicles — should be able to perform at least part of the movement 
of pushing the thigh down and back mto extension and may be 
able to complete the movement even against some resistance but 
cannot raise the leg against gravity in the prone position 

Exercises — For good or fair muscles. 

1 Prone fvmg patient raises ieg in air with straight knee, 

2 Prone lymg with the legs banging over the edge of the table 
patient raises 1 ^ to honiontal (This poslhon will lessen the 
amount of movement occurring in the lumbar spine ) 

For POOR muscles. 

3 Affected side lying with the underneath knee drawn up to the 
chest, patient pus^ the thigh down and back Into extension 

4 Patient lying on his bock vritb the leg supported in the vertical 
position— -pushes his leg down to the table against the resistance 
of the instructor's supporting hands. The knee should be kept 
atrai^t throughout to eliminate effort at knee extension. 

5 Opposite side lying with the affected ieg supported in the instruc 
tor's hands— same exerase as In No 3 

Hip Flexion • — Psoas major and Qiacus Rectus ferooris. Sartorius 
Adductors longus and brevis. Pectineus Gradlis Obturator 
extemus 


Exautnatton — 

I Sitting erect on edge of table legs hanging 

Fair muscles — should raise the knee to the chest 
Good or norual muscles — should do this agamst a good deal of 
downward pressure, A tendency for the thigh to flex or boJd 10 
outward rotation signifies greater strength in the sartorius than 
In the other muscles concerned 
3 Affected side lying 

Poor muscles — should be able to perform at least part of the 
movement of drawing the thigh up to the body 


Exercises — For good or fair muscl« 

1 Sitting erect on edge of tahle-i>atient raises the knee to the 
body without tipping the body back or rotating the thigh 

2 Lying on the back— patient brings the knee up to the body 
For POOR muscles 

3 Affected aide lying patient draws the knee of the underneath Imt 

up to the body ^ 

4 Prone lying with legs oB the end of the table— the leg fa grasned 
at the ankle Md ^ to borfaontaJ-pattat then ^ tL 
down and under the table gravity helping, 

iDp art.. r«d«. »t be ah,, 1, Up ^ ^ 
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Type c eicrdses with the help of gravity, must be givra ipdiirt 
iffiaent rcaistance to equal or support the w^ht of the limb ether 
ise the part cither will drop without the desired muscle aetko, or vill 
lowered by the opposite group 

In examining to estoblt^ a grade, it Is first necessary to kiOT 
hether the movement can be performed in a certain posid^ md 
ext, whether the muscles can eIm overcome resistance while pcricca- 
ig the movement The determination of whether the 
good ' or “normal” can best be told by having the pa t i git bol d te 
ositlon while the examiner pulls until the miiscles yield — 
rlnciplc used In the spring-balance muscle test as originally 
y Lovett and Martm Considerable eipeneoce with 
at ages is necessary to mate differentlabon between gom wd 
ormal accurate, but the presence of some normal muscles is often an 
asistance in maVIng the decisioo . 

In giving exerdsea, it la not advisable to mate a practice of 
he patienta hold the positions untH their strength Is overcome^J^ 
x nmlnin g for this Is fatiguiog It is better to have the muscles po1 
he movement against a graduated resistance, which should never 
Teat cnou^ to prevent the movement from befaig carried throngn 
moothly 

In the following description it is to be taken for granted that 

(e) Help Is given to ftnt<b the movement whenever the musdo 
unable to do so 

(b) The part fa to be guided so that the movement fa perfo«J« 
correctly 

(c) The Instructor replaces the part In the starting position afW 
each effort 

(d) ResUtace is to be given whenever the museJes art shiffll 
enou^ to overcome It 


Shra the poslUons used in eiamlning muscles to determine 
rtrMgth are often the same as the positions used for giving 
'■'’otpUm of both trill be given under 
tn\^1n^.h performed The muscles wUch are in a posiH® 

to help with the movement are listed under each heading 

mailmus. Gluteus medius and minta®- 
Hamstrings Adductor magnus. 

EXAlimATTON — 


Prone lying 

be able to rabe the leg from the t^k wl^ 
"■>' wi* the body Go<® » 
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3 Affected side lying with the knee drawn up to the chest Pook 
muscles — should be able to perform at least part of the movement 
of pushing the thigh down and back into extension and may be 
able to complete the momncnt even against some resistance but 
cannot raise the leg against gravity in the prone position. 

Exebcises — For good or fair muscles 

1 Prone lying patient raises leg in air with straight knee. 

2 Prone lying with the legs banging m'cr the edge of the table 
patient raises leg to homontaL (This position will lessen the 
amount of movement occumng in the lumbar spine ) 

For POOR muscles 

3 Affected side lying with the underneath knee drawn np to the 
chest, patient pushes the thigh down and back into extension 

4 Patient lying on his back with the leg supported in the vertical 
position— -pushes his leg down to the table against the resistance 
of the instructor's supporting hands The Imee should be kept 
strai^t throughout to dimlnate effort at knee extension 

5 Op^xwite side Tying with the affected leg supported in tie instnic 
tor's hands— sine eTerasc as in No 3 

Hip Flexion-* — Psoas major and Qiacos Rectus femoris, Sartorita 
Adductors longus and brevis Pcctineus. GradUs. Obturator 
extemus. 


Exajcnation — 

1 Sitting erect on edge of table legs hanging. 

Fair muscles — should raise the knee to the chest 
Goon or norsial muscles— should do this against a good deal of 
downward pressure A tendency for the thjgb to Bex or hold in 
outward rotation signifies greater strength in the sartoiius than 
In the other muscles coaceroetL 
3 Affected side lying. 

Poor muscles — should be able to perform at least part of the 
mov'cment of drawing the thigh up to the body 


Exercises — For good or fair muscles. 

1 Sitting erect on edge of table— patient raises the knee to the 
body without tipping the body back or rotating the thigh. 

2 Lying on the back— patient bnngs the knee up to the body 
For POOR muscles. 

3 Affected nde lying paUent draws the knee of the underneath lee 

up to the body ^ 


4. Prone lying with legs off the end of the table— the W U irrasned 
at tht apUa aad raised to hothontal-patiCTt then the 
down and under the table gravity helping 


nip flexion aadta ibonld Dot be glnn If any Wp Vxi« 


cootnetion 
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5 Opposite side lying with the affected leg supported in the in- 
structor’s hands^ — same exercise as la No 3 

duction — Gluteus medius and nunimus Gluteus nuudmus, upper 
fibers Sartonus and the small outward rotators of the hip, when 
the hip is flexed Tensor fasciae femoris, 

EXAinKATTDN — 

I Lying on the opposite side. 

Fair abductors should raise the upper leg In the air through the 
normal range of abduction 



i3 — Gttii]ln( hip bdoctio 


The 'hojJd do so agalmt downward presjurt ,( 

femoris Is obtained betl« 

iStl^ If ^ 'rtifle the action is nwre puW 

«St In line with tba body and the k"" 

Htn trmor tasdae femoris can 
to fini h the about n horiaontal level but Is not 
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Exercises — For good or fair muscles. 

I Lying on the opposite side of the body, patient raises the upper 
leg m abduction. 

For POOR muscles 

a Lying on the back pelvis held patient moves the leg out to the 
side without rotation of the leg or fleadon of the knee Powder 
may be used to lessen fnction or the leg may be supported m 
the mstructoFs hands 

3 Prone lying — same exercise This position requires more effort 
from the gluteal muscles and less from the flexor abductors 
4. Sitting — abduction of the thigh particularly suitable for the 
flexor abductors 

Flexion abduction exercises should not be given if any contrac 
tion of the tensor fasciae fcmorls exists 


TEST FOR CONTRACTURE OF TENSOR FASCIAE FEirORIS 

Patient prone lying with legs hanging over the table edge Exam 
Iner holds pelvis down with one hand and with the other hand 
under the knee grasps leg and raises the thigh in line with the 
body until borizootal and then adducts it This jxisltion brings 
out a beginning contracture more dearly than when movement m 
the lumbar spine is allowed to take place 

Adduction, — Adductor longus Adductor magnus Adductor brevis 
Gracilis Quadratus femoris lower fibers of giuteus maximus 
Pectineus 


EXAirtNATTON — 

1 Lying on affected side with other leg held up by eiamlner m 
position of abduction 

Fair musdes should raise the under leg several inches from the 
table 

2 Lying on the back with the leg out In abduction. 

Poor muscles should draw the leg m toward the other leg 

On account of frequent substitution of the Internal hamstrings 
the thigh should not be allowed to rotate outward and the 
adductor tendon should be fdU 


Exercises — For good or fair muscles, 

I Lying on the affected side patient raises the affected leg from the 
table knee straight 
For POOR musdes 


2 Lytag on the tack with the leg out in iJxiuctlon paUent dram 
tte In to the other leg keeping the foot pointing etraight In 


3 Ljdng on the oppoeite »ide with the affected leg eopported In the 
air in abduction patient pull, the leg down gSvfl^dng 
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S Opposite side lying with the affected leg sapported in the in- 
structor’s hands — same exercise as in No 3 

Abduction. — Gluteus medlus and minimus Gluteus maxiraos, upper 
fibers Sartorius and the small outward rotators of the hip, when 
the hip 15 flexed. Tensor fasciae femoris 

Examination — 

I Lying on the opposite side. 

Fair abductors should raise the upper leg in the air thmu^ the 
normal range of abduction 



Fro — GiddliiK hip abduction 


The sho^d do so agHinst downward pressure j 

the Ittr I. ^ ^ tensor (asdae femoris is obtained 
f^utS ^,»ome flexion whfle the action is more puW 

the b kept In luK with the body, and the 

leg^ wit? ^ tensor fasciae femoris can ^ 

horizontal level but Is ^ 

leg out to Ibo rife 






50 Infantile PanljA 

4 Sitting on the edge of the table ^th the thigh 1° ibdartw, 
patient draws the thigh into the other leg 


INTtRNAL AND EXTTONAI. DOTATION OT THE THlDa 


There is considerable divergei^ce of opinion tmoog authorities 
as to the muscles taVlng part In these movements, and cn a b a- 
tion is generally unsallsfaclorv This is because the small imodo, 
such as the gemelli cannot be seen or felt to ftmctioo, and ti* 
other muscles can be more itccuratcly tested In then cAher to 
tJons Furthermore, It ts not uncommon to find a parient 
With his leg m external rotation in spite of tla fact that 
strength In Internal rotation is apparently grtotei whea 1* h 
oS his feet Since the small hlp-outwsrd rotalors are geno^ 
supposed to abduct the thigh, when the hip is flexed 
rotate It ouL when the thigh is extended, wroe xlefl of tW 
strength can be obtained by trying outward rotabon la both po*^ 
tions of the thl^ 


Extemai Rotadom— 

^ortiu Postenor fibers of ^Intois mediM awl 


Adductor longua 
Adductor brevis 
Adductor magnos 
Bleeps 
Pyriformb 
GemelU 

Q^ratua femorU 
Obturator externus 
and inlemus 


Lower fibers of gluteus mailmus 
Dlopsoas 

•when thigh b in extension 


Fx^A-noi, AND ExtSCTSE — 

’ ''P hanging , 

other Iew*^n sbonM raise the lower leg across in fr®t 

muscles should roll the whole leg onlwanl 

Anterior fiben 


EA^ATioNAstnExnaaB^ 

Iowet’\^ legs hanging paUenl 

Lnees ti^etheT “ 'he other leg while teepfa* o' 

s ^ng on the back. pau„t ^ leg in from <1- 
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EXTENSION 

Knee — Quadnceps 

Examination — 

I For normal strength in a child Squatting in deep knee-bend 
position with all the weight on one leg patient comes to the erect 
fxisiUon by strai^tening the bent knee Patient s other leg and 
hands may be steadied by the examiner This test is not suitable 
for adults or markedly overweight children and gastrocnemius 
and gluteus maximus strength are also required in order to attain 
the erect position 

3 Sitting on edge of table legs hanging 

Fair muscles should raise the lower leg to horixontal without 
thigh rotation. 

Good muscles should do this against downward pressure. It is 
difficult to decide whether muscle is normal bemuse suffiaent 
force may be exerted against older children to raise the patient s 
body from the table without causing the knee to bend and yet a 
history may be g^ven of weakness shown m normal or atUetic 
activities 

3 Affected side l 3 nng with the thl^ held firmly m sH^t extension 
by the examiner knee flexed. 

Poor muscles should be able to perform at least part of the move- 
m«Dt of straightening the ^ec and may be able to perform it 
against some roLstance but cannot extend It in the sltdog posi 
Uon against gravity 

ExEECifES — For GOOD or fair muscles 

I Sitting on edge of table patient raises lower leg to boriiontaL 

3 Lying on back with lower leg hanging over edge of table patient 
raises lower leg to honxontal (The additional tension placed on 
the rectus femoris in (his position makes the exercise slightly 
easier than In the sitting position ) 

3 Lying on back, raising the leg in the air with straight knee is 
more properly a hip flexion cierdse. 

For POOR muscles 

4 Affected side lying same position as In examination No 3 The 
exercise is made easier by holding the thigh firmly back In exten 
non, or somewhat harder if the thigh Is held m some flexion 
during the movement of knee extension The greater tension of 
the rectus femoris in the first position makes it easier to start 
the movement than when the muscle is relaxed by hip flexion 

5 on the back “setting’ the muscle by attempting to pull on 
the patella without moving the leg. 

6 Prone lying with the knee flexed and lower leg vertical patient 
extends the knee against resistance given In front of the ankle 
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4 Sitting on the edge of the table with the thigh in abdoctlco, 
patient draws the thigh into the other leg 

IKTERNAL AND E3CTEKNAL BOTATION OF THE THIGE 

There is considerable divergence of opinion among anthontfa 
as to the muscles taling part In these movements mid acamlDa 
tion is generally unsatisfactory This is because the small moseks, 
such as the gemelli cannot be seen or felt to function and the 
other muscles can be more accurately tested In their other fane 
tkms Furthermore, it Is not uncommon to find a patient walking 
with his 1^ In external rotation, in spite of the fact that bis 
strength In Internal rotation Is apparently greater when be Is 
off his feet Since the smaD hip-outward rotators are generally 
supposed to abduct the thigh when the hip Is flexed, and to 
rotate it out when the thi^ is extended, some idea of th^ 
strength can be obtained by trying outward rotation in both posi- 
tions of the thigh, 

Eactemal Rotatioix. — 

Sartorius Posterior fibers of gluteus medlus and Dunimus 

Pectineus 

Adductor longus Lower fibers of ^uteus maximus 

Adductor brevis 

Adductor magnus Illonsoas 

Biceps 

Pyrlformls 1 

Gemelli 

Qtiadratus femoris i-when thigh Is in extension 

Obturator externus 
and intemus ] 

Exajxinatton and Exercise 

1 Sitting with lower legs hanging 

Fair muscles should raise the lower leg across In front of the 
other leg while rotating the thi^ out 

2 Lying on the back. 

Poor muscles should roll the whole leg outward. 

Internal Rotation, — Tensor fasdae femoris Anterior fibers of gluteua 
medius and mlnlmos. 

ExASTTNATION and R yFP nff E. - 

I ^ttlng with knees flexed lower legs bangfog patient should raise 
lower leg to the side away from the other leg while Leeptng the 
knees together 

3 ^ ^ back paUent should roU the whole kg In from the 
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For POOR muscles 

2 Affected side lying thigh of lower leg held firmly patient bends 
the knee If the thigh is held forward in flexion the exercise will 
be easier than if the thigh is held m line with the body 

3 Lying on back with the leg held vertical by the instructor 
patient bends the knee pulling the lower leg down against the 
resistance of the instructor’s supporting hand — thigh remains 
vertical 

4. Sitting on the edge of the table with the lower leg supported at 
horizontal patient bends the knee pulling the leg down under 
the table. 

Plantar Flexion (bending ankle so that toes pomt down) — Gastroc 
nemlus and soleus Peroneus loogus and brevis Flexor digi 
loram longus Plantarls Tibialis posticus Flexor balluas longus 

ExAirtNATION — 

1 Standing on one foot 

Noriial muscles should raise the body weight on the tiptoes at 
least ten times 

Good muscles should enable the patient to walk on tiptoes or nse 
on tiptoes less than ten times 

2 Prone lying foot off the table edge 

Fair muscles should point the foot up against considerable 
downward pressure on the ball of the foot, 

3 Affeaed side lying knee straight 

Poor muscles should push the foot down It is Important to watch 
for action of the tendo achiUis since this is the tendon of the 
strongest plantar flexor the gastrocnemius Of the other plantar 
flexors the long toe flexors will ect first on the toes before mov 
Ing the ankle and the pcroneals and postenor tibial act first on 
the forefoot Gastrocnemius strength shown by the pull of the 
tendo achilhs on the bed is necessary for good plantar flexion 
function. 


Exercises, — F or good muscles 

1 Standing on one foot rise on tiptoes or walk on tiptoes 
For RAiR muscles 

2 Lying face down with the knee flexed and the lower leg NTrtlcal 
or with the knee straight and the foot over the edge of the table 
patient plantar flexes ankle against pressure on the ball of the 
foot. 

For POOR muscles 

^ slttmg pomts the foot down against resistance 

4 Affected side lying patient points the foot down bdne careful to 
use the tendo achlllis 
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Thi^ should be held down firmly by the instructor This exercise 
may be made harder for stronger muscles by fnaeasing the 
resistance and by starting the movement irith the Lnee compirtely 
flexed so that gravity must be overcome at first 
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Knee,— Biceps. PopJheus. Sartorius. Gracilis Semlmcmbrancisus. 
Semitcndinosui. Gastrocnemius, Plantaris 

EXAMlffATION — 

I Prone lying 

Fair muscles should raise the lower leg to \'eTtlca] 

Good or norual muscles should do this against downward pres* 
sure on the lower leg. Tbc thigh should be held down firmly 
throughout movement 

i Poor muscles aflected side lying with the thigh held firmly In 
irOTl of the bod} hip flexed to givT greater tension on the ham 
stnng muscles. Elxaminer should feel the tendons of both the 
internm and citcnial hamstring muscles during flexion of the 

Exocisa — For coon or tair muscles 

1 Prone I>ing patient bends the knee raising the lower leg to 
\Trtical, ^ 
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For POOR muscles 

3 Lying on the back patient turns the foot im 

4 Prone lying with the foot off the end of the table patient turns 
the foot in 

Deformity which results from weakness of this group — valgus 
(foot is displaced outward) 

Exercise to be avoided — eversion 

EVERSION 

Peroneus longus, brevis tenius Extensor dlgitoruni longus 

Exauination and Exercises — 

I Sitting or lying patient turns the foot out 

The strength of the movement and the amount of resistance over 
come determine the grading 

Deformity which results from weakness of this group — varus 
(foot Is turned in) 

Exercise to be avdded — inversion 
Since these muscles take part In more than one movement of 
the foot or toes and it is not uncommon for one muscle to be 
weaker than the others of its group, it is customary to estimate 
their strength separately as well as testing the group as a whole 
The tiWalia antenor is a dorsal 8 txor of the foot as well as an 
invertor Its tendon is the innermost of the three tendons which 
can be seen and felt across the front of the anUe jomt In a 
normal foot In carrying out the examination positions and exer 
OSes just desenbed the larger part of the movement wflJ be 
performed by the tibialis anterior If the foot is pulJed up at the 
same time that It Is berag turned in 
The tendon of the tibloUs posterior can be felt just above and 
behind the internal malleolus and It can be felt to contract more 
strongly if the foot is pointed down as It Is being turned in 
The extensor di^torum longus extends the four lesser toes but 
its strength is best obtained while carrying out the movement of 
dorslfleiion with the foot in slight abduction 
The extensor halluds longus extends the great toe, but its 
strength u best obtained in dorsiflexloii Its tendon may some- 
times be confused with that of the tibialis anterior unless it is 
traced to Its insertion on the toe 
The great toe and the next three toes can sometimes be ex 
^ded m the absence of the long toe extensors by the extensor 
'hgitonim brevis Inability to identif> motion of the tendons of 
w long extensors where they cross the anUe joint accompanied 
by loss of dorslfleiion power will justify the examiner In altribut 
J^^enslon power In these four toes to the extensor dJiritorum 
brevis or to the Interossel 
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Deformity which results from weakness of this group — calcaneos 
— Uie weight coming heavily on the heel In walking 
Eierdse to be avoided — doraiflexion 

Dorslflexion (bending the ankle up) — Tibialis anterior Extensor 
halluds longus Extensor dlgltorum longus Peroneus tertius. 

Exaitination — 

1 Sitting with lower leg hanging over the edge of the table. 

Fair muscles should bend the ankle up to a right angle, if not 
prevented by a short heel cordL 

Good muscles should do thlw against downward pressure on tM 
top of the foot (Even strength in the four muscles will result m 
the foot being brou^t up stralj^t, but in case of unequal pjiw 
one side of the foot may be raised higher than the other of hekl 
more firmly m that position when resistance is given ) 

2 Lymg on the affected side 

Poor muscles should bend the ankle up 

ExERosia — For pair and good muscles , 

1 Sitting on the edge of the table patient bends the aimc up J 
doraiflexion- Instructor should guide the foot straight, if it ten 
to turn out or in during the movement 

For POOR muscles 

2 Affected aide lying patient bends the ankle up In dorslflexion. 

3 Back lying the same exerdse , , . 

4 Prone lying with the lower leg held vertical and the foot po*n 

In the kb patient bends the a^e in dorsiflexian, pulling the toes 
down towaid the table 

Deformity resulting from weakness of tMs group — foot drop 
Exercise to be avoided — plantar flexion 


INVERSION 

Tibialis anterior Tibialis posterior 

Extensor halluds longus Flexor halluas loogus 

ExAirtNATioN — For fair and good muscles 

(The lower leg should be held to prevent rotation ) , , 

1 Lying on affected side patient lifts the forefoot from the tanie 
while keeping the heel on the table. 

For POOR musdes 

2 Silling on the edge of the table patient turns the foot In. 
Exebcises —For pair or good musdes 

I L>'ing on affected side patient lifts the forefoot from the table. 

3 Sitting on the edge of the table, patient turns the foot In against 
resistance 
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For POOR muscles 

3 Lying on the back patient turns the foot in 

4 Prone lying with the foot off the end of the table patient turns 
the foot in 

Deformity which results from weakness of this group — valgus 
(foot is displaced outward) 

Eierdse to be avoided — e\’ersion 

EVERSION 

Peroneus longus, brevis tertius Extensor digitonnn longus 

ExAinNATION AND ExEROSES, — 

1 Sitting or lymg patient turns the foot out 

The strength of the movement and the amount of resistance over 
come determine the grading 

Deformity which remits from weatncas of this group — vnrus 
(foot is turned in) 

Exercise to be avoided — Inversion 

Since these muscles take part in more than one movement of 
the foot or toes, and it is not uncommon for one muscle to be 
weaker than the others of Its group it is customary to estimate 
their strength separately as weO as testing the group as a whole. 
The tibialis anterior is a dorsal flexor of the foot as well as an 
mvertor Its tendon is the innermost of the three tendons which 
can be seen and felt across the front of the ankle }omt in a 
normal foot. In carrying out the examination positions and exer 
dses just described the larger part of the movement will be 
performed by the tibialis anterior If the foot is pulled up at the 
same time that it is being turned In 
Tbe tendon of the tibialis postenor can be felt Just abo\*e and 
behind tbe internal malleolus, and It can be felt to contract more 
strongly If the foot is pointed down as It is being turned in 
The extensor digitorum longus extends the four lesser toes but 
Its strength is best obtained while carrying out the movement of 
dorsiflexJon with the foot in slight abduction, 

Tbe extensor balluds longus extends the great toe but Its 
strength Is best obtained m dorsifleiion Its tendon may some- 
times be confused with that of the tibialis anterior imW it is 
traced to its Insertion on the toe. 

The great toe and the next three toes can sometimes be ex 
tended in the absence of the long toe extensors by the extensor 
digitorum brevis. Inability to identify motion of the tendons of 
tbe long extensors where they cross ankle Joint accompanied 
by loss of dorsifleilan power wDl justify the examiner in altrfbul 
log extension power in these four toes to the extensor diritorum 
brevis or to the interossel 
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DcformUy which results from weakness of tha gror^j — cakaocta 
— the wei^t coming heavlty on the heel In walking. 

Exerdse to be avoided— dordflcxlon 

Dortificxlon (bending the ankle up) — ^Tibialis anterior Extensor 
haJluds longus. Extensor digltorum longus. Peroncus tertlos. 

ExAinNATTON — 

1 Sitting with lower leg hanj^g over the edge of the table 

Fair muscles should bend the ankle up to a right an^e, if oot 
prevented by a a^rt heel cord 

Good muscles should do this against downward pressure on the 
top of the foot. (Even strength in the four masdes will result fe 
the foot being brou^t up strai^t, but in case of unequal 
one side o{ the foot may be raised than Om other or brfd 
more firmly In that posltloo when resistance is given.) 

2 Ljdng cm the aSected ^e. 

PooB, muscles ahould bend the ankle up 

ExERCTgta — For faib. and good musdes 
j Silting on the edge of the table patient bends the ankle op » 
dorsiflcxlon Instructor should guide the foot straight If it tenoS 
to turn out or in during the mo\«Qcnt. 

For pooa muscles. 

2 Affected side lying patient bends the ankle up in dotsiBeiion. 
j Back lying the same exerdse , , , 

A Prone lying with the lower leg held vertical and the foot potntea 
In the air patient bends the ankle in doraifieadon, puIUng the toes 
down toward the table. 

Deformity resulting from weakness of this group — foot drop 
Eiercue to be avolded~~plantar flexion 

INVERSION 

Tibialis anterior Tiblaib posterior 

Extensor halluds longus Flexor halluds longus 

E^^^wtNATTON — For FAIR and <5000 muscles 

tThe lower leg should be bdd to prevent rotation ) . , 

1 on affected side patient Ufts the forefoot from the Whie 

while keeping the heel on the table. 

For POOB muscles 

3 SlttinR on the edge of the table patient turns the foot in 

E-xercises —For fair or oooo rousdes 
I Uing on affected »We patient Ufta the forefoot from the table 
: Sitting on the edge of the table patient turns the foot in against 
resistance 
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3 Side lying position with hipa passively flexed attempt to bend 
bead down to knees Assistance may be given to lessen friction of 
table by placing the examiner’s hand under the patient s shoulder 
3 Back Iving abdominal retraction Flattening should not be ob- 
tained bv elevation of the chest. 
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4 Back lying fordble exhalation of a deep breath as In attempting 
to blow up a balloon 

5 Uring hip flexors back lying flex hips and draw knees up to 
chest, attempting to raise Ups from table 

Lateral Flexion. — Obllquus extemus and mtemus. Quadratus lum 
boTturu Rectus abdominis Frector spinae, Latissimus dors! of 
side to which lateral mo^ement takes place 

Exaxiikation — 

1 Lying on the opposite side with legs and pelvis held down finniv 
by the examiner the patient raise# head and shoulders from the 
table A fixed scoliosis will make this test of little value. 

2 Back lying trunk flexion to side pelvis held fixed 

3 Back or prone lying patient attempts to draw hip towani ribs of 
the same side without flexing hip or knee It is sometimes possible 
to distinguish the difference m strength between the quadratus 
lomborum and the lateral abdominal muscles in this test 

E^cercises — Same as above 
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FLEXIOK 


Flexor haHucis longua — dlatal p hfllgnx of the great toe. Floor 
digitorum longus — distal phalanges of four lesser toes. Floor 
hallucis brevis — first phala n x of great toe. Abductor and adductor 
mUucis — first phalanx of great toe Lumbricales and interosMl— 
first phalanges of four lesser toes Flexor djgitoruin brevis — 
nuddle phalanges of four lesser toes. 

Examination and Exzbcise — 

I Sitting or lying, patient curls the toes under bending all three 
joints to insure action of aD the muscles mentioned. The amotmt 
of strength can be judged by placing a finger across under the 
toes and offering resistance at the different joints It Is not un 
Mmmon to find that the middle and terminal joints can be flexed 
lorig flexors without any bending of the first joints or 
the first joints may bend without any curling of the ends 

Trunk. Rectos abdominis, Quadratos lumbonnn Obllqaos eitefous 
and intemus 


Examination — 

^ °° back, feet held down, patient raises head and shoulders, 

flexmg spine In coming to a sitting position This abouW be 
possible for a normal d^d with the hands on top of bis head, 
but may not be possible for an adult of poor general muscular 
tone unless assistance is given In a child the anlciiof abdominal 
muscle may be rated fair if shoulders can be raised from table 
cj^if he come to sitting posiUon with arms folded on chest 
neck muscles ore required to raise the bead in this 
lot ^ their severe weakness allowing the head to hang a d»d 
sometimes makes it difficult to judge the strcigth of 
i^y good abdominal mosclea The last part of the movement oj 
^ sitting posItloD Is accomplished by flexion of 
'=5' 1“P Strong hip 9a« 

abdominal mnscles wDI rtsult In BcJini! tte 
P*® lumbar spine without trunk mlsin& or In 
In ln.*n^n*w^ ^Itlng position with the lumbar sploe first fixed 

* ^ erector splnae muscles. 

feels thdr abdominal muscles wbfle examiner 

Exercises-— 

' ’‘'“y Elven trith OBlstancr with 

ot on top ol bad >» 
mako mjIw ** atarted from half lying position to 

^ 4n^a^:d " •" Up «h«dd r.I« 



Shoulder Movements 

humems starting from the hanging position is advanced forward 
Eexrf to the horizontal line and tbeuCT It is elevated to the vertical 
position on the return journey the humerus is depressed throu^ tSo 
degrees to the hanging position and then it can be earned backward 
'hypeiextended." In the iateral plane the hanging humena can be 
abducted to the horizontal line and thence elevated to the vertical 
pcttldoa and on the return journey It is adducted through iSc degrees 
to the hanging position In the horizontal plane the humerus is hori 
zontaUy adducted when It Is moved from the lateral plane toward the 
middle line and horizontally abducted when away from the middle 
line to the lateral plane behind which it Is horizontally retracted. 
Besides these movements there is rotaOon in and out. 

In “flenng” the humerus, the anterior fibers of the deltoid, the 
clavicular fibers of the |>ectoraUa major the biceps, and probably tbe 
coracobrachialis contract and carry the humerus forward nearly to the 
horizontal Ime. This action of the delurid tends to rotate the scapula 
with the acromion downward and to push its Inferior angle backward 
and toward the spinal column but this is prevented by the contraction 
of the acromion (middle) fibers of the trapezius and also tbe bwer 
fibers. The deltoid and other mosclea cannot carry the humerus further 
than the horizontal line Beyond this point the serratus magnus comes 
to thefr assistance and draws the lower end of the scapula forward 
raises the acromion with the humerus and thus the arm is elevated to 
the verticaL 

In a case with paralyzed lower and ndddle trapezius and normal 
serratns on telling the patient to adiance the arm slowly tie first 
action on the scap^ was to rotate It so that the Infenor angie moved 
half an Inch toward the vertebral column and the posterior border of 
the scapula projeaed like a wing this projection reached its maximum 
when the humenu was advanced through about 45 degrees Then the 
serratus contracted and as It drew the Icfwer end of the scapula for 
ward tbe deformity dUnlnisbed and finally disappeared Thou^ the 
Mrratus is mechanically In the position to fix the scapula and prevent 
Its lower angle being pushed backward and rotated toward tbe spine 
it is not its function when the raoven^t is one of advancing the 
slujulder to act on the scapula unbl tbe humerus has been moved by 
the deltoid through about 45 degrees The Infenor part of the trapezius 
^Jparenily b the proper muscle to fix the scapula in advand^ the 
hu^rm and when these inferior fibers ere piralyzed the serratus 
win not step into the breach and do the work for tbe trapezius which 
«®»«iuendy is not done at aD 

abo^ description of advancing the humerus applies equally 
WT^lo movement of abduction of the humerus except that the 
^l^e part of the deltoid and the supraspinatus abduct the humerus, 
P^oralb major does not act but the same condition b met 
to movements of the scapula and its relation to tbe 
trapezius and serratus as in fiexing the humerus. 
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EXTENSION 

Erector spinae group 

Examination — Prone lying trunk raising Accompanied by tight 
ening of hip extensors and trapexius, head raising and scapulK 
adduction. 


Exercises — 

I Prone lying legs held down trunk raising May be done with 
hands clasped behind back, at hips, at shoulders, or behind neck, 
to Increase difficulty 

3 Side lying starting from curled up position, straightening of head 
and trunk. 

3 Sitting with trunk bent forward, patient comes to erect position. 

4 Sitting in erect posltioo patient lowers trunk forward from hips 
without bending ^me, and then returns to erect position 

Neck. — Stemodeldomastoids 

Examination — 

I Back lying shoulders held down head raising from table. Tb« 
muscles acting together should be able to bold the head in the 
raised position against considerable pressure, if nonnaL 

3 To test them separately lying on back, patient turns face to 
ride against resistance at point of chin as lest for left musck 

Exercises — 

I and 3 Same as above. . 

3 Lying on back patient bends head toward sboulder of ride It a 
deslr^ to exercise 

4. Lying on ride patient bends head forward 

As It is not possible to observe or feel the axiion of the deepw 
neck muscles no attempt Is made to describe their a ction.^ ^ 
general whatever function b weak should be given as an 

The platysma is frequently seen standing out in a broad shew 
when the attempt fa made to raise the head with weak 
deldomastold muscles The cervical spine and the bead are nxri 
by the extensor muscles and the attempt b made to raise tne 
bend by raising the trunk with the abdominal muscles in many 
cases of weakness of the anterior neck muscles. 


Shoulder Movements • 

The movements of the humerus arc best described In terms of the 
pianes corresponding to the three dlmenrions of space, vii ante^ 
posterior laterm-ertical horixontai In the anteroposterior plane, W 

^ li<maais wd Thdr Rfpr-c* 

tfcjo la the Cettmi Nerrom by Chaite* B«»or 
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Extension of Humerus (brlngmg arm down from flexion) — Pecto- 
rals major (sternal part) Latlssimus Teres major and minor 
Infraspinatus Tnceps long head Subscapularis (probably) 

Hyperextension (carrying arm back of body) — Latissimus Teres 
major and minor Infraspinatus Deltoid (posterior part) 

Scapula filed as in adduction 

Horirontal Adduction of Humerus (starting from position of abduc 
tion bnngmg arm forward at shoulder level) — Pcctoralis major 
(both parts) Anterior deltoid Coracobrachialis 

Horizontal Abduction of Humerus (carrying arm back at shoulder 
level) — Posterior and middle deltoid Latissimus Teres major 
and minor Infraspinatus 

Scapula adducted and fixed by irapenus (middle) 

Ejrtcmal Rotation of Humerus. — Teres mino Infraspinatus Pos- 
terior part of deltoid 

Internal Rotation. — Pectoralls major Teres major Latissimus Sub- 
scapulans Antenor portion of deltoid 

Elevation of Shoulder (sbruggiDg) — Upper part of trapeilus 
Rhomboids Levator angult scapulae 

DeprcMion of Shoulder — Lower part of trapeiius Pectoralis minor 
Latissimus dorad Subdavius 

Since each shoulder muscle takes part in several movements 
it IS necessary to know which of these movements is performed 
mainly by the muscle we desire to test, and often It Is necessary 
to know the strength of the assisting muscles before forming our 
opinion by a process of elimination Some of the shoulder and arm 
muscles have to be graded by observation of the strength of the 
action rather than by gravity tests 

Trapenua. — May be considered in four parts 

1 Clavicular 1 

2 Acromial 

3 Middle — horizontal fibers 

4 Lower 

It is N’ery difficult to separate the action of the upper two portions 
unless there Is marked difference la strength. In most cases the 
Bcroroial and clavicular portions may be considered together as the 
“upper 

Claxfici/iar — extension of bead rotation of head to opposite side flex 
ion of bead to same side elevation of shoulder 
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In paralysis of the trapezius the inferior angle of the scapoii fe 
the first part of the movement of abduction moves more toward the 
spine and does not project so much backward as in flexing the bumena. 
Normally in advanang the arm the scapula hardly moves at all until 
the humerus makes an angle of about 45 degrees and then the infenoc 
angle begms to move outvrard hy the coinmeQdng action of the jer 
ratus and vriien the humerus » horuontal the an^ with the scapnls 
remains constant and the elevation of the humerus to vertical Is 
completed by the scrratus. If bcrwever. the dclldd be paralyxed or the 
shoulder be ankylosed, the serratus oegms to act at cmce tad the 
scapula moves outward at once 
The projection or winpng of the scapula may be caused by 
of the trapezius and especially of its lower fibers, as wcD ts by 
paralysis of the serratus The difference Is that the ^fonmty due to 
Bbserice of the trapezius h less than that of the serratus the scapula 
projecting only one half to one inch, that the projection reaches Us 
maidmum when the humerus is advanced through about 45 degrees 
after which the deformity diminishes and disappears when the humens 
15 horizontal and that the humerus can be raised to vertical WIA 
serratus paralysis the deformity locreases as the arm is 
r eac h es Its maxunum when the humerus is horuontal above wnwa 
there is no muscular power to raise It In serratus paralysis the scapula 
can be displaced backward by pushing against the advanced arto- 

Flexion (raising arm forward) — ^Anterior deltoid. Coracobradnslls. 
Biceps Clavicular part of pectoraiis major 

1 During the first part of flexion, the lower middle and acnxnltl 
portions of the tiaperius contract to fix the scapula and prevent 
its being displaced backward when the humerus approaches to 
the horizontal line the serratus magnus rotates the scapula cp* 
ward and the humerus Is carried on up to vertical by this rtrtation. 

2 Abduction of humerus to horizontal In laterovertical 
Started by aupra^tinatus at 10 or 15 degrees the anterior and 
middle porta of the dclUW be^ to act aided by the l«i€ ^ 
of the biceps 

AbducUon above horitonlal line mujde action is the sum' ** ^ 
flerion above horizontal. 

Adduction (of humenn to side) — PectontUs major sternal and 
cJavltulnr pans LaUssimua dorsl Teres major and ralo« 
Infraspinalui. Posterior part of deltoid Sobscapularls (pTO*^ 
ably) 

The scapula Is fixed during owvemmt of the arm by rbombaid*> 
pectoraiis minor and kmet part of trapezius 
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Extension of Humerus (bringing arm down from flexion) — Pecto 
rahs major (sternal part) Latissinius Teres major and minor 
Infraspinatus Triceps long head Subscapularis (probably) 

Hypcrexteimon (carrying arm back of body ) — Latissimus Teres 
major and minor Infraspinatus Deltoid (posterior part) 

Scapula fixed as in adduction 

Honxontal Adduction of Humenia (starting from position of abduc 
Uon bnngmg arm forward at shoulder level) — Pectoralis major 
(both piarts) Anterior deltoid Coracobracbialis 

Horlrontal Abduction of Humerus (carrying arm back at shoulder 
level) — Posterior and middle ddtoid Latissimus Teres major 
and minor Infraspinatus 

Scapula adducted and &xed by trapcdus (middle) 

External Rotation of Humerua. — Teres truno Infraspinatus Pos- 
tenor part of deltoid 

Internal Rotatiocu — Pectoralis roajor Teres major Latissimus Sub- 
scapularis Antenor portion of deltoid 

Elevation of Shoulder (ahnigging) — Upper part of trapcaus 
Rhomboids Levator aogull scap^e 

Depresaion of Shoulder — ^Lower part of trapexius Pectoralis minor 
Ladssimus dorau SubcJavius 

Since each shoulder muscle t akes part in several movements 
It Is necessary to know which of these movements is performed 
mainly by the muscle we desire to test, end often it is necessary 
to know the strength of the assisting muscles before forming our 
opinion by a process of elumnatlon Some of the shoulder and arm 
muscles have to be graded by observation of the strength of the 
action rather than by gravity tests 

Traperius, — May be considered In four parts 
I Clavicular 1 
a Acromial 

3 Middle — horlrontal fiber* 

4 Lower 

It is very difficult to separate tbc actfon of the upper two portions 
unless there is marked difference m strength. In most cases the 
acromial and clavicular portions may be considered together as tl^ 
upper 

extension of head rotation of head to opposite side flex 
ion of bead to same side elevation of shoulder 
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— rotates acromion process upward, elevates scapula. 
Middle — files and adducts scapula in horizontal abductico of 
humerus. 

— (a) fixes scapula during flexion or abduction of buroerus, 
paralysis Is shown by displacement of inferior an|Je 
of scapula toward vertebrae at the start of these 
movements also by winging of vertebral border of 
scapula, fb) fixes scapula during adduction or de- 
pression of huinerus, acting with rhomboids and pec 
toralls minor 

To determine trapezius strength test hea d extension, elevation of 
shoulder scapulae adduction watch position of inferior an^ oi 
s^pula during abduction of humerus, and watch for contraction of 
the middle and lower fibers during the exercise of trunk raising from 
the prone position 

Draws the scapula forward around the chest 
(“) States the scapula uprward, bringing the lower an^e out 


EXAltlNATlOK — 

1 Patient sitting with the arm In abduction at alioulder level 
CjOod rnuscle should rotate the scapula so rKfit. the arm is raised 
to vertical (The weight of the arm may be supported by the 
a^oinw if the deltoid is not strong enough to hold it) 

2 bitting with the arm at shoulder level the patient should reach 
torward. The examiner should steady the patientis body with 
one iumd grasp the outstretched arm above the elbow with the 

^ and by pushing the humerus try to displace the 
If the serratus magnus is weak, the scapula 
displaced so that its vertebral border approaches the spine 

Exercises. — 

vert^l*^^ movement of the arm from sbcinlder level to 
m flexion of the arm from the side 

If 

^ haogmg over the edge of the table, 

b) ''r" t^ 'o touch the 

toble'^boa'C fl* onn to try to catch the end of the 


Movement.— Abduction of arm 
ilusctl.— Deltoid anterior portion. 
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EXAlONAnON — 

1 Pstient sitting with the scapula held down firmlv by the eiarnlner 
to exclude its rotation with the resultant raising of the humerus 
Fair muscles should raise tte arm to shoulder level at the side 
To exclude the biceps as much as possible from assisting in the 
movenjent, the arm should be raised with the elbow piasslvely 
flexed forearm hanging or with the elbow straight, and the palm 
down. 

Good muscles should raise the arm to the side against downward 
pressure given above the elbow 

2 Patient lying on his back, with the scapula held down by the 
examiner 

Poor muscles should perform all or part of the mo\'ement of 
abduction from the side to shoulder leveL 

Exercises —For fair or good muscles 

I Sitting with the scapula held down, patient raises arm from 
the side to shoulder height 

3 Lying on the opposite side patient raises the upper arm to shoul 
dCT level Scap^ should be kept from rotatmg 

For POOR muscle. 

3 Lying on the back, held, patient moves the arm from 

the side to shoulder level 

4, Lymg on the back free movement of the arm from the side to 
shoulder levd and above to the car 
In any movement of abduction of the arm during which the scapula 
is not prevented from rotating the action will not be localized in the 
ddtoid Instead the movement will be a combined exercise in which 
the upward rotators of the scapula also take part and do most of the 
work If they are stronger than the deltoid. 

iltrecLE- — ^Deltoid posterior portion Horizontal abduction 
Examtkation — 

1 Patient lies face down with the arm stretched out in abduction 
at the shoulder level 

Fair muscle should raise the arm from the table. 

Good muscle should raise the arm against resistance 
Normally the scapula Is adducted toward the spine at the same 
time by the middle portion of the trapezius and the rhomboids 
If the arm is raised by the posterior deltoid without this adduc 
tkm of the scapula these muscles are weak. On the other hand 
the scapula adduction may take place when the posterior deltoid 
is too weak to Uft the arm 

3 Poor muscle should be seen to act when the patient abdccts his 
am from his ride to the level of the shoulders In this position 
the posterior deltoid works to overcome the friction of the table 
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Acromt^ — rotates acroroion procwa upwajrd elevates scapuJa. 
Midku — fixes and adducts scapula In borijontal abductioQ m 
humcim , , 

lxnf>cr — (a) fixes scapula during ficooa or abduction of^uniem 

paraiy!^ Is shown by dispisecroent o( inierior anpe 
of scapula toward vertebrae at the start 
movetneuU also by winging of vertebral border^ 
scapula (b) fixes scapula during adduenoa ot oe- 
presslon of humerus, acting with rbomboids and pec 
tora^ minor ^ , 

To determine trapetlus strength test head extensi<m clcvat^ 
shoulder, scapulae adduction watch posltlou of infenor an^ 
scapula dm^g abduction of humerus, and watch for 
the middle and lower fibers during the eacerdse of trunk Tailing 
the prone position 

Seiratu* Magnus— (a) Draws the scapula forward around the 
(b) Rotates the scapula upward bringing the lower angle 
waxd, 

Exakinatioj? — 

I Patient sitting with the aim In abduction at 

Goon muscle should rotate the scapula so that the arm Js 
to vertical (The wel^t of the arm may he ^ ^ 

examiner if the deltoid Is not strong enou^ to hda rt-l 
a Sitting with the arm at ibouldeT level the patient abouW r«^ 
forward. The examiner should steady the patients 
one blind grasp the outstretched arm above the elbow with 
other hand and by pushing the humerus try to dlspla® w 
ficapuU backward If the scrralus magnus is weak the sctf^ 
will be displaced so that Ito vcrt^ral border approaches the SPJD^ 


Exercises — 

1 Sitting or lying tooveroent of the arm from shoulder I^vd W 
vTTtical 

i Sitting or lying abduction or flexion of the arm from 

to vertical wffl bring In the action of the serratus and trape»»» 
If the scapula U not fixed 

3 Ejdog face down with the arm banging over the edge of the tabic. 

(a) Patient ma> reach down to try to touch the floor, 

(b) patient may swing the arm to try to catch the cod m the 
table above hU head. 

Movement — Abduction of arm. 

MusTLE.— Delloid tmterior portion 
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although the middle portion of the muscle has more to do with 
abducting the arnu 
Exkecises — 

I Fair or good muscle should perform the same mo\ement used m 
examination position No i 

a Poor muscle should perform the movement used In examination 
position No 2 

3 Poor muscle, sitting with the arm stretched out m front of his 
face resting on a table at the hdght of his shoulders patient 
moves the arm back until It Is m Ime with his shoulders at the 
side — bonzootal abduction 

Mu&clk, — L atisslraus dors! h)T)erertension with Internal rotation 
Examination — 

1 Lying face down- 

Fair muscle should raise the arm from the table keeping it close 
to the side and mwardly rotated 

Good muscle should perform the above movement ag a i n st resist 
ance 

a Poos muscle should adduct the arm to the side from a starting 
positioQ o! abduction at shoulder level 

Exzrcises — 

I For FAIR and good muscles 
a For POOR muscles 
Mubcle — Pectoralls major 
Examination — 

I Padent lies on his back, arm out at shoulder level 

Fair muscle should raise the ann to vertical above the face m 
movement of bonxontal adduction Both sternal and clavicular 
portions act in this 

Good muscle should perform the above movement against resist 
ance 

a Poor muscle bnngs arm to side from shoulder level — adduction 
movement, 

3 Lying or sitting if the other muscles are strong enough to raise 
the arm forward in flexiou the clavicular part of the pectoralls 
major may be made to stand out by resisting the movement of 
flexion and the sternal part by resbtlng the movement of exten 
skm, 

ExERCURa — 

1 For FAII or GOOD miade use movement described in MaminaUon. 

2 for POOS muscle use movement described In examination. 


The same movement 
as described m 
the examination 
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although the middle portion of the muscle has more to do with 
abducting the arm 
Exeectsm — 

1 Faib or GOOD muscle should perform the same movement used In 
eiamlnaUon position No i 

2 Poor muscle should perform the movement used m examination 
position Ko 2 

3 Poor muscle sitting with the arm stretched out In front of his 
face resting on a table at the height of his shoulders patient 
moves the arm back until It is m line with his shoulders at the 
side — horixontaJ abduction 

MusctE, — Latissimus dorsi hypereitension with mtemal rotation 
Examination — 

1 Lying face down 

Fair muscle should raise the arm from the table keeping It close 
to the side and mwardly rotated- 

Good muscle should perform the above moveroect against resist 
ance 

2 Poor muscle should adduct the arm to the side from a starting 
posidoD of abducdon at shoulder levd 

Exzscozs^ 

1 For TAiR and GOOD muscles 

2 For POOR muscles 
Muscle. — Pectoralls major 
Examination — 

I Patient lies on bis back, arm out at shoulder level 

Fair musde should raise the arm to vertical above the face m 
movement of honrontal adduction Both sternal and clavicular 
portions act in this 

Goon muscle should perform the above movement against resist 
ance 

3 Poor muscle brings ann to side from shoulder level — adduction 
moTment 

3 Lying or sitting If the other muscles are strong enough to raise 
the arm forward In flexion the clavicular part of the pectoralis 
major mav be made to stand out by resisting the movement of 
flexion and the sternal port by resisting the movement of eaten 
skn 

Exebciscs — 

> For FAIR or coon musde use movement described m exammaUon. 
* For POOH musde use movement described in examination 


The same movement 
as described m 
the examination. 
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3 For POOR muscle, sittbg with his arm resting on a table at shoul- 
der height, out in position of abduction patient brings the arm 
forward In horizontal adduction. 


Movement. — Outward rotation 

Mosclb — Teres minor Infraspinatus Deltoid, posterior part 

Examination — 

I Lying face down, with the upper arm out at shoulder 

the forearm hanging over the edge of the table, with the elbow 
bent at a nght angle 

Fair muscles should rotate the upper arm outward thus raising 
tlie hand and forearm above the level of the table 
Good muscles can hold the arm In this position against down- 
ward pressure on the forearm 

a Lying on the back with arm at the side - 

Poor muscles should turn the arm outward at the shoulder, rol 
Ing the elbow back. The elbow must be watched to make sore 
that the upper arm turns as wcD as the hand and fortarm. 

F . yfr cises — For pair or good muscles 

I Use position described fn ezamlnation of these muscles. .. 

s Sitting With the upper arm and forearm supported at 3 ™““^ 
level elbow flexed to a nght angle, arm in abdnetion, pajiwi 
raises forearm, thus performing outward rotation at the shoulder 
For POOR musdes. 

3 Use portion and movement described in eiaminatioo of 
musdes. 

4. Lying face down with the whole arm banging over the edge of 
table dhow straight, patient turns the whole arm outward 


Arm and Hand Movements 
Movement. — Elbow flexIotL 

MmKXES — Biceps. Brachfalis. Brachioradlalls. Pronator teres* 
Flexors of the wrist Flexor dlgitorum sublimls. 

Examination — 

r Patient sits with the arm hanging at the side . „ 

Fair mi^es should raise the forcann so that the hand touches 
the shoulder 

^ aeaimt resistance. ^ 

a Palieni dts with the whole arm supported on a tahle dbow 
st^ght hand raUng on the flfth Anger 

l^R musdes bend the elbow without raising the forcann from 
the table ^ 
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The Weeps h the strongest fleior and acts with the palm turned 
toward the patients face — that Is with the forearm m supination. 
Inability to flex the elbow with the forearm In this position mdicates 
weakness of the biceps and exerdscs should be directed toward its 
deveiopment since the other elbow flexors cannot make up for its 
loss 

Exerosis — For pair and coon muscles 

I PaPent sitting with his arm han^g touches his fingers to his 
shoulder 

For POOR muscles 

a Sitting with the enpre arm supported on the table at shoulder 
height elbow straight hand resting on the fifth finger paPent 
bends the elbow drawing the forearm along the table, 

3 Lyrog on the back with the entire arm supported vertically in 
the air patient bends the elbow pulling the hand down toward 
the face with the aid of grBVit> against the resistance of the 
examiner’s supporting hand The upper arm must be held vertical 
by mother thr^ghouP 

Movement. —Elbow eitensloo 
Muscles — Triceps Anconeus 
Exautnatiok — 

I hying on the hack or sitting erect with the upper arm held 
vertical the elbow flexed and the forearm banging 
Fair muscle* shoidd strai^diten the elbow raising the forearm to 
vertical. 

Goon muscles should raise the forearm in this position against 
some downward pressure from the examiner 
3 Lying on the back or sitting with the entire arm resting flat on 
the table elbow bent 

Poor muscles should perforro ot least part of the mov’eroent of 
strai^temng the elbow 

Exercisis — For fair and good muscles 

1 Patient straightens his elbow In the same position used for grad 
Ing these muscles, 

For POOR muscles 

2 With the arm and forearm resting on a table patient attempts to 
straighten the bent elbow 

3 SltUng hand touching shoulder patient pushes his forearm down 
Ward against sufficient resistance to neutraliae the weight of the 
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3 For POOR muscle, sitting with his arm resting on a table at shool- 
der height, out in position of abduction, patient brings the arm 
forward m horlion^ adduction 


Movement. — Outward rotation 

Muscles — Teres minor Infraspinatus Deltoid postenor part 

Examination — 

1 Lying face down with the upper arm out at shoulder level and 
the forearm hanging over the edge of the table, with the elbow 
bent at a ri^t angle. 

Fair muscles should rotate the upper arm outward thus raising 
the hand and forearm above the level of the table. 

Gocm muscles can hold the arm in this position against down- 
ward pressure on the forearm. 

2 Lying on the back with arm at the side, _ 

Poor muscles should turn the arm outward at the shoulder, roll 
faig the elbow back. The elbow must be watched to make sur* 
that the upper arm turns aa well as the hand and forearm. 

Exeicises — For pair or good muscles 

1 Use position described in eiamlnation of these mosdes 

2 Sitting with the up^^er arm and forearm supported at shouiTO 
level elbow flexed to a right angle arm in abduction 
raises forearm, thus performing outward rotation at the shcniKK^ 
For POOR musdes, 

3 Use pwsltion and movement described In examinatioo of 
muscles 

4 Lying face down with the whole arm hanging over the edge of 
table, elbow straight patient Uims the whole arm outward. 


Arm and Hand Movements 
Movement.— EHww flexion 

Muscles —B iceps Brachlalis Brachloradlalls. Pronator teres. 

Flexors of the wrist. Flexor digitorum sublimis. 

Examination — 

1 Mcnt sits with the arm hanging at the side 

Fair mi^es should raise the forearm so that the hand touches 
the sboulder 

miuda the (oreurni igalnjt resfatnnce. 

2 rsUent Jte with the whole trm .upported on n table, elbow 
a^ght ha^ restlag on the filth finger 

’’ootl the elbow without raising the forearm It®' 
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EaCAinNATION — • 

1 Patient sitting with the palm of the hand resting on the table 
Faie extensors should raise the hand from the table 

Good muscles would overcome resistance as welL 

The fingers should not be held In extension unless It is desired 

to have the finger extensors assist m the movement. 

2 With the nlnqr side of the forearm and hand resting on the table 
POOR extensors should bend the wnst back In extension 

Exercises — ^These are given m the same positions as In the exam 
inatlon 

Movement, — nst abduction 

Muscles — Flexor and extensor carpi radialls Extensors of the 
thumb 

ExAinNATiON AND Exehcise — Hand resting on the table palm up 
PaPent bends the wrist toward the thumb side without moving 
forearm 


Movement — adduction. 

^luscLES — Flexor and extensor carpi ulnans 

ExAinNAnoN and Exercise — Patient bends the wrist toward the 
ulnar side without moving foreann. These lateral movements 
are usrf chiefly when inequality exists between the radial and 
nlnar muscles 


Movement — Finger extension. 

Muscles — Extensor digltorum communis extends the proximtl 
phalanges 

Exahination and Exercise, — Patient pushes back the proximal 
phalanges of the four fingers cither alone or against resistance 
keeping middle and end joints flexed loosely 


Movement — Finger extension 

Muscles — InterosscI and lumbncales extend the second and third 
phalanges 

Exaitination — Patient extends the middle and end Joints of the 
fingers either alone or against resistance The first phalanges 
should be bdd b> the examiner in extension during the mo^'e- 
Mt If the first phalanges are held passively flexed the extensor 
£fdtonim communis can extend the second and third nhalanires 
without the interossel and lumbricales ^ ^ 
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Movement — Supination of forearm 

Muscles — Biceps Supinator brevis BradJoradlalb. 

ExAinNATioN AND Exercise, — SIttmg with the elbow flccEd to t 
right angle, palm turned down, patient toms the foreann, 
palm up 

Resistance to the movement may be given by grasping the fore- 
arm just above the wrist 

Movement — Pronatlon of forearm. 

Muscles — Pronator radfl teres Pronator quadratus Fleior carpi 
radial is 

Exasonation and Exercise — Sitting with the elbow flexed to a 
nght angle palm up patient turns the foreann pjalm down Re- 
sistance as for supination 

Movement — Wrist flexion 

Muscles — Flexor carpi radlalis Palmaris longus Flexor carpi 
ulnans Long flexors of the fingers and thumb 

Examination — 

t Patient sitting with the back of the hand resting on the tab^ 
Fair flexors should bend the wnst, palm up, r^Ing the hand 
against gravity 

Good muscles would overcome resistance as wciL 

The fingers should be relaxed to localize the action in the other 

muscles, 

i SIttmg with the ulnar side of the forearm and hand resting on the 
table midway between prooatioD and Buplnabon 
Poor flexors should bend the wnsl gravity being eliminated 
It be necessary for the examiner to feel the different tendoos 
to know what part each muscle is taking In the rnovement, 

Exebcises — For good faib or poor flexors 

I and 2 These are given In the same positions as the test Nos. 
I and 2 

3 For muscles with the forearm resting on the table In proM 
Uon hand extending over the table edge patient bends the wrist 
d^wflrf against eiKJu^ resisUnce to neutralixe the weight of 


Movement- — Wrist extension 


Mus^— ^ew carpi radlalis longus and brevis. Extensor 
carpi ulnarii. Long extensors of fingers and thumb 



Ann and Hand Movements 


^A] 69 


Exaitination — 

1 Patient sitting with the palm of the hand resUng on the table. 
Fair extensors should raise the band from the table. 

Goon muscles would overcome resbtancc as welL 

The fingers should not be held In extension unless it is desired 

to ha\*e the finger extensors assist m the movement. 

2 ^Mth the ulnar side of the forearm and hand resting on the table 
POOR extensors should bend the wrist back In extension 

ExEBcrsts — ^These are given in the same positions as m the exa m - 
madon 

Movement, — rlst abductioru 

Muscles — Flexor and extensor carpi radialls Extensors of the 
thumb 

ExAiriNATiON AND Eveicise — Hand resting on the table palm up 
Patient bends the wrist toward the thumb side without moving 
forearm 

Movement — ^\Vnst adduction. 

Musclzs — Flexor and extensor carpi ulnaris 

Examination and Exercise — Padent bends the imst tovrard the 
ulnar side without moving forearm. These lateral mov'eraents 
are used chleflj when inequality exists between the radial and 
ulnar muscles 


Movement — Finger cxtensIotL 

Muscles — Extensor dlgitonun communis extends the proximal 
phalanges 

ExAiiiNATiov and Exerctse- — P atient pushes back the proximal 
phalanges of the four fingers either alone or against resistance 
keeping middle and end joints flexed loosely 

Movcraent — Finger extension. 


Muscles — Interos^i and lumbricalcs extend the second and third 
phalanges 

ExAioNATioN — Padent extends the middle and end Joints of the 
fingers cither alone or against resistance The first phalanges 
should be bdd b> the examiner In extension during the move- 
ment If the first phalanges are held passively flexed the extensor 
mgitorum communis am extend the second and third Dhalanees 
tnthout the Interossel and lumbricalcs ® 
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Muscles — Bicep* Supinator brcvfs Brachloradialli. 

ExAiiiNATiON AND Exercisb — Sitting With the elbow flocd to a 
right angle, palm turned down, patient turns the fortarm, 
palm up 

Resistance to the movement may be given by grasping the fore- 
arm just above the wrist 

Movement — Pronation of forearm 

Muscles — Pronator radii teres Pronator quadratus Floor carfi 
radialis 

Examination and Exercise — S itting with the dbow flexed to a 
right angle palm up patient turns the forearm, palm down. Ke- 
sistance as for supination 

Movement— Wrist flexion 

Muscua — Flexor carpi radialis Palmarls longus. Flexor 
ulnaris Long flexors of the flogera and thumb 

Exauinaiiqn — 

1 Patient sltdng with the back of the hand resting on Ite ttblt 
Fair flexors abould bend the wnst palm up, raising the nano 
against gravity 

Good muscles would overcome resistance as well 

The fingers should be r^axcd to localise the action in the oiwr 

muscles 

2 Sitting with the ulnar side of the forearm and hand resting on the 
table midway between pronation and supination 

Poor flexors should bend the wrist gravity being eliminated 
It will be necessary for the examiner to fed the different tendons 
to know what part each muscle Is taking in the movemcnl- 

Exeroses —For good fair or poor flexors 

I and 2 Tboe ore given lo the same p<^tIons as the test Nos. 
I and 2 

3 For POOR muscles, with the forearm resUng on the table In pr^ 
lion band extending over the table edge patient bends the wrist 
downward against enou^ reaUtnnce to neulrallxe the weight ot 
the hand 

Movement. — W rist extension 

Moscl«— pernor carpi radlaUs longus oikI brevis. Extensor 
carpi ulnaris Long extensors of fingers and thumb 
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EXAiTINATION — 

1 Patient sitting with the palm of the hand resting on the table- 
Faih extensors should raise the band from the table. 

Good muscles would overcome resistance as well 

The fingers should not be held m extension unless it is desired 

to haw the finger extensors assist in the movement, 

2 \Mth the ulnar side of the forearm and hand resting on the table 
POOR extensors should bend the wrist hack in extension 

Exercises — These are given In the same positions as in the exam 
ination 

Movement — rist abduction 

Muscles — Flexor and extensor carpi radialis Extensors of the 
thumb 

Eiaiunation and Exercise — Hand resting on the table palm np 
Patient bends the wnst toward the thumb side without moving 
forearm 

Movement — Wnst adduction 

Muscles. — F lexor and extensor carpi ulnans 

ExAiriNATiON AND Exercise — Patient bends the wrist toward the 
ulnar aide without moving forearm These lateral movements 
are used chiefly when Inequality ensts between the radial and 
ulnar muscles 


Movement — Finger extension 

Muscles — Extensor digitorum communis extends the proximal 
phalanges 

ExAiiiNATiON AND Exercise. — P alicot pusbcs back the proximal 
phalanges of the four fingers either alone or against resistance, 
keeping middle and end joints flexed loosely 

Movement — Finger extension 


Muscles — Interossei and lumbncales extend the second and third 
phalanges 

ExAiriNA-noN —Patient extends the middle and end joints of the 
fl°Sers either alone or against resistance The first phalanges 
should be held bj the e«inlner in extension during the move- 
m^t If the first phalanges arc held passively flexed the extensor 
dJfdtorum communis can extend the second and third ohalanires 
without the interossei and lumbricales ° 
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Extensor indids proprius and extensor digiti qulnli propnos 
assist the extensor communis to extend their respective fioficrs, 
but either may act In the absence of the common extensor 


Movement — Finger flexion 

Muscles — ^Tbose of first phalanges mainly interossd and hnn- 
bncales 

ExAinNATiON — Patient should be tested with fingers outstretched 
Movement is aided by flexor dlptorum sublinus and floor 
dlgitonim profundus if fingers are allowed to flex. 

Those of second phalanges, flexor digitorum sublinus and flfior 
digitonim profundus 

Those of third phalanges flexor digitorum profundus. 
Movement — ^Adduction of fingers, to middle finger 
Muscles — Palmar Interossel 

rat palmar mterosseus adducts index finger 
and “ ‘ * fourth 

‘ ‘ fifth ‘ 

Ejcautnatioh anh Exescise — B e careful to avoid flexing at sa®* 
Ume. 


Movement— Abduction of fingers— frean an Imaginary line drawn 
through the middle finger 

Muscles —Dorsal Interossei Abductor digiti mlmml 
1st dorsal Interosscus abducts Index finger 

‘ moves mldxlle fin g e r toward index fin^ 
3rd “ < « < fourth “ 

4 ^ “ ‘ fourth “ ‘ fifth 

Abductor digiti minimi abducts fifth finger 

ExAiUNAnoN AND Exercise. — H ave patient spread all 

apwt or each separately and hold the positicm Fmgen should 
be kept fUi during movement 


Movement— Thumb extension 

longus-first the terminal l^Int 
^ carpometacarpal Extensor 
)o[nt and cai^etacaii^ Extensor ossis 
rpl po Udfl (abductor longus) — carpometacarpal Jolot* 


Movement — Thumb flexion 

ItrmlMl one Flejor pollldj brevb-metnaupal bone end 60* 
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phalanx. Opponens poDlcia — metacarpal bone. Abductor poHios 
brevis metacarpal bone Adductor pollids — metacarpal bone 

Examination— Patient flexes thumb across the palm, keeping 
thumb flat to palm 

Movement. — Thumb opposition. 

Muscles — Opponens poIUds Flexor poUlas bresTS. Abductor 
poIUds brevis Adductor poIUas 

ExAinNATTON — 

Patient abducts thumb at right angles to palm and then approxi 
mates it to Angers and ulnar side o! hand keeping a space open 
between the thumb and the palm 

Atrophy of both the abductor brevis and opponens pollicis pro- 
duce* a general flattening of the thenar eminence. Atrophy mamlj 
of the opponens pollktis is shown by a hollow along the metacarpal 
bone on the radial aide of the thenar eminence 

Facial Pabal^tis and Thboat 

The following movements should be tried and practiced as exerdsea, 
before a mirror If needed The two sides of the face should be carefully 
compared In the case of unilateral weakness there will be more ino\‘e- 
ment on tbe stronger aide This wiD be espcdaliy noUccable in laughing 
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and crying as the month cheek and nostril arc drawn to that side 
producing a grotesque expression which the patient may erroneously 
attribute to trouble with the stronger side 

1 Raise the eyebrows wrinkling the forehead 

2 Scowl drawmg the eyebrows together 

3 Cose the eyes 

4, Open the eyes wide. 

5 Turn the eyeballs from aide to side 

6 WrinUe the nose and sniff 

7 SmDe notice the comers of the mouth as well as the cheek- 

8 Pucker the Hps to whistle 

9 Open the mouth dropping the jaw evenly 

10 Close the mouth with pressure as in chewing 

11 Move the lower jaw from one side to the other 
u Run the tongue out straight- 

13 IVith the mouth open notice whether the arch of the soft palate 
IS the same on both sides and whether it is lifted equally when 
tl» patient says a ah. In addilicna to sagging on the paralyied 
side the uvula may be drawn to the stronger side 


Any dlfBculty with speech swaflowing raising mucus coughing or 
hneezing should be noted 


RESraXTION 

It IS difficult to grade the strength of the musdes of respiration but 
varying degrees of paralj-sis which may be unilateral or bilateral are 
often detected m the after-care of piatlents who have had acute resplra 
tory mvoUement in the early stages of the disease Careful observa 
tion of the mo\'ements of the abdomen and of the chest wall is 
essential m order to determine whether the breathing is being carried 
on mostly by the diaphragm or by the intercostal muscles and 
whether It Is alike on both sides A flnoroscopic examination will some- 
times be of assistance In showmg the amount of excursion of the dia 
phragm on the two rides, 

A normal child lying quietly moves the chest very little in ordi 
nary breathing W ith each Inspiration there is a slight bulgmg of the 
abdomen from the increased pressure caused by the descent of the 
^phragm UTien asked to take a deep breath the chest is raised 
out normal children often fad to show more than one-half inch chest 
txpansicra unless they have been trained to do breathing exercises, 
this reason too much significance should not be attached to small 
<^t expansion in a poUomyelitis paUeut, unless there Is a history 
Involvement or unless there are obvious rigns of unusual 
acth-ity of the accessory muscles in the effort to lift the chest 
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DiapliragnL — 

1 Observation of an unusual amount of chest expansion oo each 
inspiration accompanied by a sucking in of the upper abdomen, 
indicates severe weakness of the diaphragm 

2 The examiner may hold the patient's nbs firmly to interfere with 
the action of the intercostal muscles In attempting to raise ^ chest, 
while he observes the abdomen. A strong action of the duphra^ 
on inhalation will produce a perceptible bulge in the abdocoinal will, 
and respiration will go on without discomfort, In spite of the re- 
stricted chest movement. 

Intercostala. — 

1 In severe paralysis of these muscles with a good . 

abdomen bulges markedly on each Inspiration, and the chew^ 
tens particularly m the region of the lower ribs which are sucted 
In by the pull of the diaphragm . . 

2 The examiner holds the lower ribs and the abdomen firmly 
motion and the patient is urged to expand the chest with * 
breath The scalem and the stemocleidoroastoads non^l^" 
raise the chest In forced miration, as do the serraU. 

etc, but their action Is much more marked when the intercosiSB 
are Involved 


Exercises. — 

1 The patient should be taught to breathe with whichever mosdes 

do not produce normal excursloD on inspiration. .. 

Pressure on the riba by the eiamlncris hands will hdp to locsuw 
the action by preventing movement at that point and forcing 
pension else^ere 

2 Arm raising and rib-stretching -rarH^.. should be Indaded to pre- 
vent contractures winch may hold the nbs In a sunken poritloo- 

3 Forcible expiration will also be useluL 


EQtJrPMTNT FOR Mnscl^ Teaintno 

The only equipment necessary la a table which can be made by 
corpe^r It diould be large enough to support a patient lying w 
tack with both legs in full abduction. For many patients especW 
children a somewhat narrower table wHI be satisfactory K the worker 
sidles the poUent s foot or hand when it la extended over the 
The eract mi^rements wfll differ according to whether or not i*t'« 
M well as chndrm must be planned for but It should be possible 1 « 
the a«ra^ patot to lie on hli side with his hips flexed and W 
underneath leg extended at a right angle to his body We have taWo 
five feet fiv-e and one-halt and tfi feet tn length varying In wdli 
*• not to have ttam hinged tor «dM 

able back supports as any cracks or hinges Inowe friction oc 
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vide an obstacle 'which has to be avoided For the same reason drop 
lea\*«s on a narrcnver table -which is ordinarily used for other purposes 
are not as satisfactory as a solid top A table of the required siee may 
be buflt with folding legs and stood against the wall when not in use 
if the floor space is needed for other purposes 

lATiIle a wooden surface mav be used patients will be more com 
fortable if a few layers of harness felt are laid on the wood extend 
mg over its edges and thi^ Is covered by a smooth leatherette or a 
waterproof covering which comes for automobile tops. 

l\Tien it IS necessary to ^\’e exercises In a bed It is desirable to has e 
as firm a mattress as possible both to lessen fnctlon and insure more 
accurate movements than can be obtained in a soft bed which sags 
m the middle Often a board placed under the mattress or a linoleum 
covered board, lite a table top placed under the patient, will make a 
satisfactory substitute for a table 

It should be emphasited again that It is not the equipment but the 
choice of suitable exercises and the lechmc of giving them that con 
'titutes effiaent treatment of paralyted muscles The kitchen table 
and even the kitchen floor have be« utihted many times in homes 
where no other faciUlies were av'allable 

Various aids may be devised to assist very weak muscles in produc 
lug movements or to reduce Irktion Dusting powder mav 'be used 
or slings to support the weight of the limb In exercises such as abduc 
tion with or ^tbout the use of pulleys or pendulum wo^ts A sup- 
pwt with a ball bearing johit is sometimes used for the limb Sach 
devices may serve to stimulate the loletesl of the patient, but In most 
cases the hands of the worker can give more accurate localization of 
the mm'craent whfle at the same time gl'ing the necessary support 
and assistance 

The action of any mechanical exercises should be very carefully 
analyzed before consent Is given (or their use by patients whose 
musdes are severely paralyied or whose muscle balance has been 
affected The general (^tidsms of their use are 

1 EvideiKes of beginning fatigue cannot be recognized as readily 
as when the control of a movement is supplied either by the hands of 
an experienced worker or by a parent who has been accustomed to the 
reactions of that particular chDd. 

2 Springs or wights may replace the active effort of the particular 
muscles most m need of exerc^ while the stronger antagonists are 
still further developed 

3 Other muscles may be substituted and the mov'ement performed 
m a faulty manner 

The danger of overfatigue and the danger of neglect of saentific 
ireatment on account of the use of some highly advertised mechanical 
appliance ate the most serious arguments against their use 
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Therapeutic Exerosb Pool 

The practice of giving muscle training in on eierdsc pool will be 
found beneficial to many patients Its use seems particularly adapted 
to those whose muscles are so badly affected that they arc able to 
produce little or no motion of the limbs on a table 

It is customary to say that a muscle examination made in warm 
water will show a rating one grade hJj^er than can be demonstrated 
outside. This is because the weight of the limbs is largely supported 
by the water and the pull of gravity is either greatly di minis hed or 
entirely overcome, so that the part floats In consequence less strength 
is required to move the part, and an easier set of exercises can be 
evolv^ which are better graduated for very weak muscles, because 
they provdde the right amount of work without the insensible fatigue of 
overexertiom Undoubtedly the patient's enjoyment of the eaerdse 
period stimulatei him to greater effort and so hastens his progress. 

The same care must be given to the choice of exercises suitable to 
the degree of weakness of the muscles, and to the relative strength of 
the qp^xaing group as haa been previously described Equal atten^ 
most also be paid to localixmg the movements in the derfred moscl^ 
The danger of the stronger muscles' neglect of the weaker omSj 
general and recreative movements in the water is Just as great as oa 
land The instructor of normal children in the swimming pod Is no 
more quaked to undertake the treatment of infantile pardyus pa 
tlentj in the water than the physical education instructor is qualinw 
to tr^ them in the gymnasium It is far better to teach the mother 
what exercises should be done either on a table or in the water, 
than to refer the child to the general swimming pod as a substitute 
for UeatoenL The general swimming pod may be of some 
to the chrome case as a healthful recreaUon In which be can partld- 
j j r . but It does not constitute efficient treatment and m*y 


do definite harm i 


increasang deformities 

A tiicra^tjc exercise pod of any slie has the same problems ss any 
outer pool ^th regard to sterfikatlon of water overflow drains dean- 
llness etc. Salt water may be used for additional buoyancy but b wt 
necessary 

Boston h «3 a redrculaBon ^ 
and tnpic gravel fflle”- ^1“ 
o sterile^ and at an avH^ f 

chlorine, there are very few compUlnU 
of Station to the miKou, membrane or eyes. 

thbteniMnnuJr^^'^'i^Fmi patients wfll explain of cold ^line 
reii.lne n Ire,, nf vJaT ^ ** »^ewhat below body tnupcrature, tanj 

^ “'■> 'tal« and pooTdtculalioo cl 

paraljwed pallenu do not have the qnla reaction and extra producli® 
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THEKAPirtTTic Exekcisi Pool 

The practice of giving rauidc trmmng in an exercise pool wiD be 
found beneficial to many patients Its use seems particularly adapted 
to those whose muscles are so badly affecled that they are abb to 
produce little or no motion of the limbs on a table. 

It is customary to say that a muscle examination made In warm 
water will show a rating one grade hij^er than can be dcmonstralri 
outside This la because the weight of the limbs 1 * largely supported 
by the water, and the pull of gravity is either greatly dimiobbed ci 
entirely overcome, so that the port floats. In consequence, leu strenjA 
is required to move the part and an easier set of exerciaea can « 
evolvrf which are better graduated for very weat mosclesj because 
they provide the right amount of work without the insensible ^ 
overeiertion Undoubtedly, the patient's enjoyment of the exerdse 
period stimulates him to greater effort and so hastens his progress. 

The same care must be given to the choice of exercises luitable to 
the degree of weakness of the muscles and to the relative strength ni 
the opposing group, as has been previously described Equal attentl* 
must also be paid to localUing the movements in the desired inusc» 
The danger of the stxrMiger muscles n^ecl of the weaker ones » 
general and recreative movements m the water is just as grtnl m » 
isnd Tbe instructor of normal chfldren in the swimming 
more qualified to undertake the treatment of infantile 
tlents in the water than the physical education instructor is 
to treat them In the gymnasium. It Is far better to teach the mother 
just what exercises should be done either on a Uble or in the wa^. 
than to refer the child to the ge n er a l swimming pool as a 
for treatment. The general awnuning pool may be of some 
to the chronic case as a healthful recreation in which he can rartio- 
pate with others but it does not constitute efficient treatment and ni*y 
do definite harm in increaaittg deformities. 

A therapeutic exercise pool of any aUe has the same problems as any 
other pool with regard to aterflliatfon of water overflow drams, 

Ifness etc. Salt water may be used for additional buoyancy but b 
necessary 

Tbe pool at the Children s Hospital Boston, has a redrculation 
tern of continuous flow liquid chlorine and triple gravel filters. The 
laboratory bact^ologic reports are almost sterile and at an aver^ m 
^ residual chlorine there arc very few compl*tott 

of Irritation to the mucoui membranes or eye* 

The n’u*! be lept at a temperature of go to 94 F 
34^ C ) or rei-erely poraljied patienu will complain of cold ^'™e 
JL** P'^'ortably warm for norm^ penons h sho;^ 
be b^e in mind that It ij „mewhat below body tOTperalure thw 
cnuiing a loai of b^y heat. The cold limbs and poor drculaUw o' 
paralyied patlenu do not have the quick reaction ond^ productilB 
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see which ones are best suited to the functional ability of the muscles 
Some poor muscles will function best In a movement parallel to the 
surface of the water, while others accomplish more either m lifting 
the part toward the surface or in the opposite position of submergiDg 
iL The tension of the antagonistic mtisdes and the ability of the piart 
to float are conditions which affect the difficulty of the eserdsc 



Fku rpflnls tppficd. 


The tninL muscles respond especially well to exercises In water and 
a greater \'ariety can be worked out for weak abdominal and back 
muscles than can be performed on a table 
The balance of the head and trunk In the erect sitting position may 
^gained by practicing In water which reaches aho\e the shoulders 
The patient who has to learn to walk over again using braces and 
mtehn mala much faster progros if he haj bad a prdimmary 
iralnJng In the pool Leg apUnta and a coraet may be worn In the 
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of heat Tnth which the nonnal person responds to a lower teropenhire, 
and chITUng results with consequent loss of musde effectivtnaa. 

The routine precautions observed to prevent a spread of infedke 
Include nose and throat culture Wossermann test if the histoty sug- 
gests Its need warm soap scrub on a table under a shower, and caiefol 
inspection for signs of a shin infection, a rash or a cold- Ambulitoiy 
patients wear paper slippers over bare feet outside the pooL 
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A IS or ii^nJnute rest should be required niter the eJerdse peri^ 
A tnble submersed in the pool about lo inches below the iuria« 
be tound oi assistance in pvdng many exercises The legs mav w 
fastenri in sockets on the bottom ol the pool il It U desired to ba« 
the table renios-able or one end may be hung from the band 
with weichted legs at the other end to hold It down An IdcHm^ 
plinth under water will also he found useful 

Mans ol the sanw eierctsg positions may be used In the wal" 
but it ssfll be found necessary to try out the dlliercnt positions <» 
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pool to prevent faulty wdght bearing The problem of maintalnlrig the 
balance, while shifting the weight from side to side as the le*s trt 
moved is made much easier when the body is supported by wiler of 
shoulder depth 

Other problems of dally life, such as going up and dcmn suin 
and sitting down and getting up out of a chai r ma> be mistered 



Fio 4S —Cal imml (nm tplu»^^ corart and Hn* fw In tlie pooL 


more rasHi in the water Low Btnirs with hand mils extendinft 

^ „ I.r rensIthmeM haa Rone and a^mmedlate df 

cieare in rendtit-mr., i, umallj m„iced Then ph>-,ical therapj !«< 
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ment is started in this way Instead of using the large pool we prefer 
to submerge such patients on a Bradford frame In a table tub tb<sai i! 
inches deep (large enough for one patient) About lOo® F (3778 C.) 
is the usual temperature while sensitiveness remains No aUonpt h 
made to force p^ful movements or to carry through a list of eier 
cis« The patient is allowed to move as he Uhes, and coofukoce b 
gained in the shallow water If there are beginning contractures, the 
patient is encouraged to try to overcome them, but no painful stretdv* 
mg is done The patient remains in the water about ten nrinates sod 
is then lifted on the frame and dried off with as little movement 
of sensitive joints as possAle 


Physical Thesiap\ in Postoperatwi Conditions 


Muscle training after tendon transplantations is of the greatest lifr 
portance as the after treatment may mean the success or faSure of 
the result 

After a tendon transplantation the part must be inmwblllied to 
the corrected or overcorrected position. There Is danger that 
and weakening of the muKle wfU lake place if complete immotato 
tion Ls continued for any considerable length of time It is essenti^ 
however that time enough should be allowed for the trans^lw 
tendon to become firmly attached to its new insertion, before aScrtnug 
any motion 

A tendon should be firmly enouj^i attached after twelve or fourteen 
^ys to allow some pull to be made upon It It is tny rule to begm 
baking and superficial massage without rcotioa when the stitches tre 
taken out usually after eight or ten days At this time the pah®^ 
hould also begin to set the muscle making one or two attempts to 
contract it twcKe to fourteen days the number of times tw 

muMTle 15 contracted may be gradually increased depending upon it* 
response so that after two weeks regular muscle training is betog 
earned on 


In ca-vs. where a tendon has been transplanted to such a place th^ 
It m 1% fimciion ivil! be entirely different from the original one, It i» 
< ftrn npcev^an at tht start to tell the patient to carry out the fon^ 
funt ti n in ord^er to have him perform the new one Patients will grodu 
-im learn with practice to perform the new function and as socm « 
bed the original function should be dropped fr^ 
\ ? e erodes H there are other muscles of suificictil slrtn^ 
to initiate the movement or to assist the Uansplanted muscle io Us 
new po^i H n * wj rr^m good functional use more quickly 

IK ,r inil n, “ "''I ^ taken to prevent mt^e fatiguc 

the irt ununi m t a in the muscle training of cases where there ta* 

"ih VI j.houl(l be the tigi^ f® ^ 

' T>,r ^ t \m 1 ***‘"^" abnity to fuaclio^ 

The nr t \w 1 jktjuvf tr.atments hould be given irith the part 
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reatiiig m half of the blvnlved plaster Baking superficial massage and 
reeducation of the transplant can be given in this way before it \s safe 
to have the part unsupported The region of the Inasion may be left 
covered by a dressing if It is not entirely healed while treat 
ment is given to the rest of the moscle 
Tendons of partially paraiyxed muscles must be carefully protected 
from stretching and they require a longer period of rest after their 
attachment in a new position than Is necessary after the suture of a 
divided tendon whose Insertion has not been disturbed 
A bone operation such as a stablliiation must be treated as a 
fracture whether or not a muscle transplantation has been done at 
the same time. Baking and massage may be started in two weeks 
provided that care is taken to prevent any motion at the jomls 
operated upon and muscle trammg for a transplantation may be added 
in about four weeks 

It Is important to carry on massage and muscle training to keep up 
the circulation and tone of the affected muscles in other parts oi the 
body during a period of postoperative Inactivity U^t work of this 
kind can usually be starts soon after the disappearance of the early 
postoperative reaction and discomfort provided that care is taken to 
avoid any exercise or position which may cause strain on the hn 
mobilized part. 

When weight bearing has been resumed much can be done in many 
cases to improve the patient s gait by speaal training to overcome 
faulty habits and to insure the use of a transplanted muscle in walk 
mg Instruction is often needed to the patient in acquiring good 
balance of the body after stabilization opemticms on the feet 
Much time can be saved and better re^ts oblamed if an mtelhgent 
use is made of physical therapy measures following operative pro- 
cedures in the treatment of poliomyellUs 

Necessity of Follow up 

The Importance of follow-up treatment m the after-care of polio- 
myelitis is very great 

Since the mairmum recovery from the effects of an attack of 
poiiomyelitls can not be obtained m a few weeks or months If there 
has bera any considerable degree of paralysis but is a long and tedious 
process in which the outcome is dependent upon the regular and 
Wthfnl co6p)eraUon of the patient and his family some thought must 
be given to the problem of obtaining and keeping this coSpenition 
The parents of children affected with pollomyehtls should be given 
an hOTest, heart toheart talk about what they have to expect and 
should have it explained to them that no one can tell how much 
recov^ can be made by the weakened muscles but that whether or 
^ thdr child regains the maximum amount possible to him depends 
10 a large extent upon tbdr faithfulness in carrying out treatmeoL 
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They should understand that there ydW be periods when no a;^jred*bic 
gain will be made but that ne^ect of treatment may allow the devriep- 
ment of serious deformities and that muscles often start in to 
again after a Btatlonary period 

They should also reallre that there are charlatans who will premise 
perfect cures and that, on the other hand there are reputable 
who do not yet realize the improvement that can be gained by 
planned muscle training and win tell them that it is not 
to do anything more than wear braces. It is easy to unde istaiM ta 
discouragement and the perplexity that the parents of parslyied chil- 
dren must often fed and th^ shc^d be gi\Tn every legitimate eacoor 
agement to carry on for the good of the child 
Daily treatment by an expert in muscle training with the 
supervision of the surgeon, is of course the ideal method of 
Obviously this Is pos^Ie for only a limited number 
arranged for any large group of patients with restricted finanoat 
means who are scattered over a wide area. . 

Careful Instruction of the mother so that she may 
proper exercises correctly m between the da>"5 when sbe reports 
the clinic is the only practical method of follow up . 

It is our policy In the Harvard Infantile Paral)^!* 

Clinic to have cases report three times a week to the dime ^ 
start of their treatment, so that the progress of each musdem^ 
watched carefully and the parent instructed in the exercises vk 
should carry out at home on the other days „ ^ 

It is true that some parents are incapable of 
carrying out instnictloas In musde training but a fairly inteiu^ 
mother will soon leam to carry out exercises if she realizes iheir 
after being shown and made to perfonn them herself a few times 
the direction of a capable worker These home eierdfie* arc oi 
importance, for a patient wm certainly lose musde power if the ^ 
ment la not carried out dally For this reason it is 
clinical physical therapy worker to have the ability to instruct w 
parents and obtain their codperaUon As the peients learn to * 
correcUy without supervision the patients visits to the cH^»^ 
graduallv decreased to once a week and later to the Intert’als wbro u 
is df^rable to^ve their progress inspected by the surgeon. 

It is impossjbie for many parents to bring the patients to the , 
^rre limes a week In these cases they must do the best they 
less fre^ent instrucUon and report as often as possible Id ^ 
Insure that the treatment of such cases Is carried on and not neglwj^^ 
an\ orpnlratlon doing {oHow^ work must provide fWd wor^ 
4 intervals. This ntay be done to ^ 

w u ^ or by the ImUtution of scMailled tr^ 

mmi dlnlcs wW^ arc held by the workers at conNTfllent local cent^ 
at weekl> or other imen.-als. At these treatrnent dlnlcs the wor^ 
carries out the same treatment which would ha\-e been gi\’en at tbe 
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hospital dime and supervises the mother s methods of giving the exer 
dsea. She also notices whether the surgeon s instructions are being 
carried out aiid later reports to him any change in the patient s con 
diUon which requires his attention 
These treatment clinics held near the homes Eire often more effective 
in encouraging the parents to continued effort than home visits since 
thev have the opportunity to see the progress that other children are 
making and to l«ar how other mothera manage to meet the problems 
of getting in the dally exercise period and of making the children carry 
out the doctor s other instructions 

After muscle training has gone on for a few weeks some muscles 
wm be seen to have regained power faster than others For this reason 
it may be advisable to lessen the amount of cxerdse given these 
muscles and put more stress on the ones that are not re ga i n i n g power 
to fast, m order to prevent any Increase In imbalance 

At regular Intervals all patients should have a routine check-up by 
the surgetm which should mclude the following points 
I A complete reexamination of muscle power which Is made at 
intervals of once a month for the first three or four months and then 
every two months during the rest of the first year An examination 
every four months Is often enou^i for the older cases. 

Tids examination will determine the choice oi muscles to be strength- 
ened by the physical therapy worker until the next examination and 
win alw control the decision of whether braces may be graduaify dis- 
carded or should stin be continued 
3 An In^aection of the braces at least every three or four months 
to insure that the chronic cases who require them permanently have 
the necessary alterations and repairs to match their growth, 

3 From ttese routine examinations it can be determined whether 
the progress of the case is satisfactory in regard to muscle recovery 
or whether a slationarv period has been reached If the latter there 
should be a conrideration of whether some operative procedure may 
now be of service, without further delay 

What Can Be Expected raou Physical Theiapy 

It has been stated earlier that the greatest amount of spontaneous 
recovery of musde power occurs during the second stage of polio- 
myehus. This is the recovery following the absorption of the edema 
which had made pressure on some of the nerve centers of the spinal 
cord and temporarily interfered with their function but had not 
destroyed them. 

The greatest gam due to muscle training is made in the firxt nine 
months to a year of treatment When the nerve centers controlling 
rmisdes are partially impaired weakness or partial paralysis of those 
muides U present Such muscles wfU gradually gain In power bv 
trequent repetition of active contraction of their musde fibe^ but 
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They should understand that there TfflJ be periods when no appr ed a We 
gain wDl be made but that neglect of treatment may allow the dcvdt^t- 
ment of senous deformities, and that musdes often start In to giin 
again after a stationary period- 

They should also re^te that there are charlatans who wlD promise 
perfect cures, and that, on the other hand, there are reputable 
who do not yet realize the Improvement that can be gained by 
planned muscle training and will tell them that it Is not worth whBe 
to do anything more than wear braces It Is easy to understand 
discouragement and the perplexity that the parents of paralyx rf 
dren must often feel, and they should be given every legitimate enow 
agement to cany on, for the good of the child 

Bafly treatment by an expert In muscle training with the freqoart 
supervision of the surgeon, is of course the ideal method of 
Obviously this is pos^le for only a limited number and 
arranged for any large group of patients with restricted nnsnctfi 


means who are scattered over a wide area, 

Careful instruction of the mother so that she may ^ 

proper exercises correctly In between the days when she rqxsts 
the clinic, Is the only practical method of follow up . 

It Is our policy in the Harvard Infantile Paralysis 
Olnic to have cases report three times a week to the dljuc at tne 
start of thdr treatment, so that the progress of each mosciemay » 
watched carefully and the parent instructed in the exercises 
should carry out at home on the other days 3 

It Is true that some parents are incapable of 
carndng out instructions In musde training but a fairly 
mother will soon learn to carry out exercises if she realizes their 
after being shown and made to perform them herself a few 
the dlrecUcm of a capable worker These home exercises are oI vtt^ 
Importance for a patient wfll certainly lose muscle power If the 
ment li not carried out dally For ^is reason, it is 
clinical physical therapy worker to have the ability to instruct 
parents and obtain their codperaUon As the parents learn to carry 
coTTcctly without supervision, the patients’ visits to the dinfc 
pdu^ly decreased to tmee a week and later to the Intervals when n 
^ t 5 v j * progress inspected by the surgeon . 

It Is impossible for many parents to bring the patients to the 
three Umes a week- In these cases they must do the best they can^® 

less frequent Instruction and report as often as possible In 
Insure that the treatment of such coses is carried on and not negieow 
on> orpt^Uon doing foilowHip work must provide field nofk^ 
patients at regular Intervals This may be done 1° ^ 
extent by to the homes or by the InslitatloD of srxaDed tr^ 
ment citaics whlij are held by the workers at convenient local centjo 
at iwkl) « other Intervals At these treatment clinics the wofkrt 
carries out the same treatment which would ha^T been given at the 
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hospital diiuc and supervises the mother’s methods of giving the exer 
dses She also notices whether the surgeon s instructions are being 
carried out and later reports to him any change m the patient s con 
ditlon which requires his attention 

These treatment clinics held near the homes are often more effective 
in encouraging the parents to continued effort than home visits smce 
they have the opportunity to see the progress that other children are 
making and to hear how other mothers manage to meet the problems 
of getting in the dally exercise period and of making the children cany 
out the doctor’s othCT instructions 

After muscle training has gone on for a few weeks, some muscles 
win be seen to have regained power faster than others For this reasocn 
It may be advisable to lessen the amount of exerdse given these 
muscles and put more stress on the ones that are not regaining power 
vi fast, m Older to prevent any increase in imbalance 

At regular intervals all patients sbonld have a routine check up by 
the surgeon ^rtuch should mdude the following points 
1 A complete reexamination of musde power which is made at 
intervals of once a month for the first three or four months and then 
every two months during the rest of the first year An examination 
every four months is often enough for the older cases 
This ezaminatioQ win determine the choice of musdes to be strength 
ened b> the physical therapy worker until the next examination and 
win also control the decision of whether braces may be gradually dis- 
carded or should stiU be continued 
3 An inspection of the braces at least every three or four months 
to insure that the chronic cases who require them permanently have 
the necessary alterations and repairs to match their growth. 

3 From these routine examinations it can be determined whether 
the progress of the case is satisfactory in regard to musde recovery 
or irtether a stationary period has b^ reached If the latter there 
should be a consideration of whether some operative procedure may 
now be of service, without further delay 

What Can Be Expected fbou Fhysicai. Thexapy 

It has been stated earlier that the greatest amount of spontaneous 
recovery of musde power occurs during the second stage of poho- 
Diyehtis This is the recover> following the absorption of the edema 
which had made pressure on some of the nerve centers of the spinal 
cord and temporarily interfered with ther function but had not 
dotroyed them. 

The greatest gam due to musde training is made in the first nine 
months to a year of treatment When the nerve centers controlling 
musdes are partially Impaired weakness or partial paralysis of those 
musdes is present Such musdes will gradually gam In power by 
irequent repetition of active contraction of their musde fibers but 
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wtU only mate their maximum recovery when protected from soch 
unfavorable conditions as fatigue, over use, stretching etc. On ths 
other hand, If these muscles are not caused to contract by eieidse, 
they wDl w^cn from disuse, atrophy and gradually degeimie. 
After the first year, Vi^akened muscles wiD continue to gain nnd« 
treatment, but their progress will be much slower than that o! the 
uninvolved muscles which wQl g^ln at the normal rale. For this ittK® 
too, after-care should be earned on for many years after the onset, 
in order to guard against an increasing Imbalance whkh may h^ 
about late deformides However the actual gain made by the weakeod 
muscles after the first year is of sufficient importance to warrant keep- 


ing up muscle training 

Just how much power can be regained, eventuaDy, depends op® 
the amount of permanent injury rrtiich been done to the ne^ 
centers If all the nerve centers controlling a muscle have tk 
slroyed there can be no return of power under any treaUnent, but w 
exa n uner is not justified in assuming tbu to be the case, on the streo^ 
of not obtaining any renmant of muscular contraction in the 
examinations, A survey of 393 muscles which were rated totally 
on the Initial cxamlnaUoas disclosed that two-thirds of these nsnscics 
showed some return of power after two years of treatment ^ 
group with the totally paralyzed muscles the next grade 
muscles which sometimes show a remnant of response but are nna^ 
to produce any movement of the part to which they arc altatbed 
find that as per cent, or one fourth of a total of 694 muscles 
to produce any movement on the first etaminatlcai, are able to luoc 
lion a^fnst gravity after two years of ircatmenU x, . -f 

hluscles which arc able to produce some movement at the 
toe initial examiaatkm of course show a greater proportion of ^ 
Cu 6137 musdes able to produce some roovTanent, 89 per 

against gravity two years later ^ 

c *ti**'^ years treatment, a survey showed that 03 

cem ot an toe muscles In anv degree affected bad become noimaL 
^y 13 per cent of the muscles which were classified as go® 
had not recovered to normal 91 per cent of the 'fair’ Tnxada b® 
^ s* per cent of the “pMr” K 

^ or normal and 31 per cent more Imd become 1 *^. 
IhMfa tiny were able to ofwcome gravity 

j . , . expected from treatment, but they do not *bote 

ndtbllonalj^e ,□ iodiildual patienta of the 

So i*ltS ,be“,S? “*>• I^S^word,, Pbj^ 

W •**>* •b«n bow to wait 

as well os how ^ handle themselves lodepcndently ca 

todMdSal and J ‘•»oe>‘ h»«ba>PP«* 
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PHYSICAL THERAPY IN CEREBRAL SPASTIC PARALYSIS 
Edwin W Ryzrson M J) 


Cerebral spastic paralysis for the purposes of this paper will be 
considered under three headings (i) The Congenital Form In Chll 
drea. (a) The Acquired Form in Chfldren (3) The Acquired Form In 
Adults 

The Conqenttal Form in Children 


The congenital form Is usually due to Injury during the process of 
parturition the skull befog compressed during its passage through the 
birth canal, with a resulting Intracranial hemorrhage from tom blood 
vessels The extent of the heraorrhage and its location will determine 
whether the Infant des Immediately or Uvea with a greater or lesser 
degree of damage to the cranial contents 

Routine lumbar punctures in more than nine hundred new bom 
babies showed blood In the spinal fluid In nearly 12 per cent, as re- 
ported by w miam Sharpe and Hines Roberts but only a few showed 
any clinical signs of birth Injury 

'Ihe hemorrhage is most often over the cerebrum and usually limited 
to one side beneath the dura but may be tentonaJ or from the large 
central veins. 

Premature babies are espedally liable to Intracranial hemorrbage 
because of the thinness of the skull and the fragility of the blood 
vessels. 


Hemorrhages of considerable sue arc apt to result In porencephalic 
cavities whldi were formerly considered to be developmental defects 
These are generally in the cortex and are due to tearing of tributary 
vemi to the longitudinal sinus 1 ^ the overlapping of the parietal bones 
as the head is compressed and molded during delivery 
The clinical signs of Intracranial hemorrhage in infants are usually 
asphyxia and difficult resusdtatioo The chfld Is feeble does not nurse 
and may be more or less comatose There may be spastidty or con 
v^lsions. The fontands may be tense or bulging A lumbar puncture 
should always be made In doubtful cases and If bloody spinal fluid Is 
found under increased pressure the diagnosis is practically certain 
The roost common form of congemtal cerebral spastic paralvsls Is 
para^e^ affecting both legs It is usually called Little 5 disease and 
was described by him in 1862 When the arms are also Involved ft is 
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m •» alrawt M commot. Frank R. Ftri, 

published In 1927, states that tme congenital cSe 
® api^tly not related to birth Injury or to meofay,! 
I^io^ge but is due to obscure developmental detects. The dmlejiu 
by injury or hemorrhage he prefers to call “bOaterdW^ 

The Acquired Form in Chudjusn 

cerebral spastic paralvsn In chfldren fa uaulr 
^ infection, as from the middle ear or In the course oi cco- 
diseases Direct injury to an intracranial blood vessel fa an 
Spontaneous rupture of an artery and thrombcso 
and emboham are rare m children but common m adults. 

The Acquired Form in AnuicTS 

r^ratysia of the cerebral type usually ocenrs in penora 
n^efle 1^ In ^hom a hlgji blood pressure has aisled for many 
cardiac disease Mectiouj ecdocanfitb 
of the syphiUs is a frequent cause of thranboab 

called anool.^ ^r***^t- a vessel In the brain aanmoely 

bosia SP frequent than embolism and throoh 
SlocS^n^^ disability In aU of these cases will depend opon 
diately or ^ leadens If death does not result tome- 

ment In mrt*t ^ general tendenev Is toward fnTpro>^ 

uot be which may cause Intracranial lesions ne^ 

Ph>^otheraDeutic ^ physical results and the 

Uoned before practically IdenUcal with those m«' 


n»w of coageait^ 
of the grenfes* 


^ Treatmemt 

cerebral first the ordinary caa< 

fir^wtance to determfn??? ^ Wttle a diose it Is of the grenfes* 
lining the course condition of the child before out 

w\tr become Children who are Imbecfles or idiots 

nomic problem to dSi. and It la a difficult social and eco- 

to leave them as ihev af» Improve tbdr physical abUltiw^ 

may be less disadvaafn-J.” Incapable of walking ab^ 

powers of locomotion CWi^ community than one who has fu^ 
might Well hesitate to common humanity, however oo^ 

science might afford, the help whkh medfal 

in some to measure accu* 
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rately the mental capacity of very young children and it is also true 
that medical or surgical treatment of the spastic disabflities sometimes 
produces considerable improvement In the mental status For such 
reasons then pubbc pobcy may dictate attempts to rebeve even those 
who are severely handicapped- 

In the absence of mdications for cranial operations the plan of 
treatment involves certain fundamental principles 

The clinical picture Is that of an Individual who has not, In the 
strict mterpretation of the word a true paralysis of any of his muscles- 
Every muide m his body is Intact and is capable of the normal range 
of contraction and relaxation and the peri^eral nerves both motor 
and sensory are undamaged The motor centers m the cortex bow 
ever have been compressed and Irritated or even destroyed by the 
cortical Injury and are no longer able to transrmt properly the desired 
stunub to the motor nerves This results In a disairangcment In func 
tion of the muscles suppbcd by the damaged area of the cortex. Some 
of the muscles are overstimulated and contract too strongly The 
opposing muscles are understimulated and fail to balance these strong 
contractions The piatient Is unable to regulate voluntarily the un- 
balanced forces and an mcodrdlnation of movement naturally results 

In the ordinary piaraplegia of LbUe s disease the large calf roosdes 
the gastroaiemius and the soleos become overactive and pull too 
strongly upward upon the heel producing the familiar equlnus de 
forrmty of the foot The chfld therefore walks upon the ball of the 
foot trith the heel raised abo\‘e the floor Slmllaily the great hamstnng 
muscles m the tiu^ overbalance the extensors and cause flexion of the 
knee. In most cases the three adductors of the thigh also act too 
stroo^y and draw the knees together so that they mterfere with or 
even cross each other 

The treatment of this condition is earned out by frequent manipula 
tlon several times daily of the feet and legs the knee ankle and hip 
being put through the full normal range of motion and held in complete 
o\*ercorrection for some minutes at a time The resistance of the 
muscles can always be o\’ercoiDe by firm steady pressure which will 
cause no actual piam whatever but which at first is often objected to 
by the piatient After the muscles have been relaxed and stretched by 
these manipulations an attempt is made to have the chfld perform 
some voluntary mm'craenls of a simple nature dorsifleiing the foot, 
extending the knee and abducting the (high. Deep massage and knead 
Ing of the muscles may reduce tbdr spastiaty but must done slowly 
and firmly because rapid and bght tapping massage tends to Increase, 
rather than to decrease muscular irritability 

No form of electrical stimulation should ever be used In any variety 
of spastic paralysis Galvanism and laradism therefore are absolut^ 
contraindicated. ^ 

No altematlcms of heat and cold as for example “contrast baths ” 
should be used- 
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known as diplegia- Hemiplegia Is almost as comrooiL Frank R. Feed, 
m his monograph published in 1937, states that true congenital cm* 
bral diplegia is apparently not relat^ to birth injury or to mmingcal 
hemorrhage but is due to obscure developmental defects. The 
caused by Injury or hemorrhage he prefers to call ^Irflateral bentl 
plegia.” 

The Acquired Form in C hildre n 

The acquired form of cerebral spastic paralysis In children is osaaDy 
caused by infection as from the middle ear or in the course of con- 
tagious diseases Direct Injury to an intracranial blood vessel nan 
infrequent cause Spontaneous rupture of an artery and thretubosu 
and embolism are rare in children but common m adults 


The Acquired Form in Adults 

Adult spastic paralyals of the cerebral type usually occurs in 
past middle Ufe In whom a hi^ blood pressure has existed for 
years as a result of renal or cardiac disease. Infectious 
predisposes to embolism and syphilis is a frequent cause of thramD^ 
of the cerebral vessels Rupture of a vessel in the brain, 
called apoplexy Is perhaps more frequent than emboUsin and tni^ 
bosis The restating disability In all of ihene cases will depy ^ 
the location and extent of the lesions If death does not r^t li^ 
diately, or within a few days the general tendency is towamjnj^ 
ment in most cases a great deal of benefit can be afiorded by 
proper phyaiotberapeuUc treatment- j 

Nearly aD of the acquired Eg^astic jiaralyses are unilateral an 
the hemiplegic variety affecting the arm and leg of the side opp»ii 

to the cerdjral lesion 

The more unusual diseases which may cause Intracranial 
not be detafled in a work of this kind as the physical results 
physiotherapeutic treatment are practically idenUcal with those inen* 
tloned before. 


Treatment 

In Cbfldren. — Conridering first the ordinary cases of 
«T^ spaMfc paraplegia, or Littles disease, it is of 
mportaoce to determine the mental condiUon of the chlid 
lining the ^rse of treatment Children who are ImbecDes 

'»'l'd dtliena and it is a dlfEcult social and eem 
no^c pr^ to decide n-betber to improve their physdod abthli^ 
to lea« them M ^ are An idiot wh? is IncapablT of walkf"* 
may be fe« dUadvantageous to a community San one who has Ml 
"f humanity, bmrev^' 

“"y huJlvidual the help whicb oa^ 
science might afford It U Impoiatble in some cases, to measure accu- 
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After these operations the legs and feet are encased in a double 
plaster-of-paris spica, with the knees straight the feet m the neutral 
right an^ed position and the legs widely abducted In six weeks or 
less the spica is removed and physical therapy is again instituted 
The Band — In cases of hemiplegia, the hand and arm may be 
seriously disabled and the problem of restoring function here Is much 
more difficult thpn m the legs and feet because of the more highly 
differentiated character of the demands upon the upper extremity The 
elbow and wrist are usually flexed and the hand is apt to be deviated 
to the ulnar side with marked adduction of the thumb Voluntary 
attempts by the patient to perform movements with the hand or fingers 
cause Incofirdinated contractions of the muscles so that proper func 
Uon is impossible A long course of faithful physical therapy and 
muscle-training must be persisted in and m some cases the results are 
very satisfactory It la of great benefit to tie tbe normal hand and arm 
beWnd the back so that the ch3d is obliged to use the spastic hand 
for aH purposes of work or play It Is often difficult to obtain tbe 
cooperation of the parents In this procedure because of their undue 
sympathy with the struggles of the chDd to escape from the bondage. 
The hand should be Incased in a long mitten or bag made of strong 
doth or leather which is laced or tied to the wrist or above the elbow 
and Is m turn fastened securely to the waistband in the back, ^l>en 
this can be conscientiously carried out it is the most successful method 
known to the author 

In spite of all possible conservative measures of treatment and 
education there will remain a rather high proportion ol patients who 
will not obtain suffidently good function. For these considerable bene- 
fit may result from well planned and well-executed operative proce- 
dures The flexors of the wrist namely the fleiores carpi radialls and 
ulnans may be lengthened by open dlvisioo WTien pronation of the 
hand is extreme the pronator radii teres may be didded or may be 
transplanted behind the radius so as to act as a supinator as m A H, 
Tubt^s operation. It may also be necessary to cut the pronator 
quadratus, just above the wrist Joint on the palmar side 
The adducted position of the thumb due largely to overadion of tbe 
oppooens polUds is difficult to remedy Simple division of this muscle 
Is not usually satisfactory It is probably better to cut the small branch 
of the median ner\x which supplies this muscle the indslon bang 
made at the base of the thenar e^nence 
Undue flexion of the fingers is another stumbling-block- If the flexor 
tendons be lengthened by open operation the result Is apt to be vitiated 
by a moss of adhesions nil of the tendons becoming malted together 
with no posslbnity of Individual action In a few cases the tendon of 
origin of the flexors has been detached from the condyle of the 
humerus with considerable benefit This of course lengthens only the 
long bead of tbe flexor sublimis but the dissection can be carried down 
to Include the ulnar head of the flexor profundus Both of these muscles 
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Braces, splints and plaater-of pans casts are of little use In cerAnl 
spastic pardysis They do not prevent contractlcai of the muscles, nor 
do they aid m locomotion. Their only field of usefulness Is to Imm i rhl 
lie the extremities for a suitable time after operative procedure# have 
been Instituted as will be desenbed later in this article. 

The dominatmg factors of the conservative treatment are, first, to 
make the muscles flexible and relaxed by stretching and kneading xnd 
then to teach the patient to use the muscles in the proper iuj ^np er 
Success can only be attained by constant effort and ineihaustibie 
patience on the part of the attendant Instruction carried out in dasia 
is very valuable as the stimulus of competition and association 
other similarly afflicted children leads to more rapid Improvement Tim 
is wen exemplified at the Spaulding School for Crippled Children to 
Chicago where for some years a special department for spastics has 
been conducted with great success. 

Later Tezatveent — Faithful perseverance in the conservative 
treatment should be continued for many months If it then becomtf 
evident that the spasticity Is too great to respond to the simpler m*®** 
tires operative Interference should be considered . 

There are two distinct methods of operation which have stood tne 
test of time 


1 Lengthening of tendons a nd muscles 

3 Reduction of nerve supply to the spastic muscles (Stoffel s epera 
tlon) 

Neither method produces jierfect results in any case. Both 
lessen the spastiaty very materiafly Tendon lengthening to 
is not destructive. If too great lengthening should occur, the ta^ 
can readily be shortened Stoffel s operation is difficult and teduUc^ 
in comparison if too much of the nerve supply is cut off the dam*gc 
cannot be repaired 

A omibination of the two methods Is often more Bnccesful tli«n the 
lae of dther alone. 

In writer’s clink the ordinary procedure is as foUom 
^eral anestbesla the AchiUes tendons are lengthened ooe^^” 
thre^uarters of an inch hy the open plastic method The 
semtendinosus end semimeinhranosus tendons are then esposed^ 
Incisions m both sides of the popUteal space and are cut across c^ 
pfeh^ being eH^ to retract as far Jtbey may The chUd b ^ 
th' obturator nerva are esposed by • 
short iT^ond^ward from the spine of the pubis The 
y mrated eiposfng the adductor brevis end the adductor Ioi®5' 
Betw^ these mt^es the two brancha of the nerve are easfly fo<^ 

need be divided In 

cases both bt^cbes ae cut. and some operators remove a half W* 
or more of the nerves 
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readily be lengthened by operations performed under local anesthesia 
with a minimum of risk and in many instances with brilliant results 

It will be noted that no mention has been made of Royie and 
Hunter’s sympathetic ramisectomy nor of FSrster’s division of the 
sensory ner\T roots. The writer feels that the ramlsectomj is still of 
somewhat doubtful value and that FSTSteris operation should defi 
nltely be abandoned. 

To sum up the views presented in this article the cardinal prmdples 
of treatment in cerebral spastic paralysis embrace 

I Early and long-continued tralmng In the proper use of the affected 
extremities thus strengthening the weaker muscles, 

3 Conservative efforts to reduce the spasticity by massage manlpu 
lations and stretching 

3 Diminution of the power of the rnTrstimulated musdes by length- 
enmg tbefr tendons (thus shortening their range of contractility) or by 
reducing tbar nerve supply 
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lie beneath the fleiores carpi radlalis and ulnaris, the pahnaris Iocjib 
and the pronator radii teres all of tvhlch ran be, and in fact muflbe, 
detached at the same time The entire arm, forearm and hand arc thni 
placed in a plaster-of-pans aplint, with the elbow in full iT tpnqnn^ the 
wmt bypereitended and the hand supinated, for a period of five weeks. 
The educational and physical therapeutic treatment is then resoined- 
As an alternative to the operation of lengthening the muscles and 
tendons, the selective nerve-dlvlsion operations of Stoffel may be used. 
The nerves supplying the spastic muscles are exposed and one or incce 
of the fibers running into the muscle bundles are cut across, or a sec 
tion of them fs removed This paralyxes a corresponding portion of the 
muscle, greater or lesser as the surgeon deems advisable. The results 
in many of these cases are excellent. The writer has nert used thh 
method as freely as have some of his confrfaes, because the operatkn 
Is essentially a destructive one and ha effects cannot be moified in 
case too many nerve fibers have been divided. It is also a somewhit 
Inaccurate procedure, since It is impossible to determine precisely bow 
much of the nerve supply to sacrifice m any individual instance. When 
a rnuscle or tendon h^ been lengthened too greatly, it is easy to shorten 
It U^r^uinte amount, but ^en a small motor nerve has be« sec 
Uoned it Is practlcaUy Impossible to repair it The Stoffel operatiofl, 
nevertheless is of great value when Judldoualy utilired in suitable 
ttses especially m the adductors of the thi ghn the flexors of the 
angers and the opponens poUlcis 


In AdultiL--C«ebra] spasde panUras In adult*, a* a remit of 
emorrhage, embolism or thrombosis usually occurs suddenly, with 
‘^y‘“Uonal disturbance Treatment ol the peripheral db- 
u niust be deferred until the general condihon is satisfactory Tte 
nemlplegia tends to Improve rapidly at erst, and then more slowly In 
medical attendant fails to appreciate the value of 
treatment of individuals who have suffered « 
^ unfortunates are allowed to drift along wi^ • 
proper therapy^^ which might be made comparatively useful by 

fot hemiplegia In children Is appJla 
codpemUon is easffy secured In tte 

years and ar^ nft many of them are advanced |n 

advisable to Dcrff^"°^ operative risks it Is not so freqt^tjy 
adults and is best ^losole-trainlng is of great value in 

at ^ rhythmical modoos of t,th bands or 

K symmetrica] synchron*!. 

in the training will “'S' antemlty Involved Persistent' 

In cases of dlsabllne^trartpIJ!!®”'^'^ functloo. 
or the hamstring, u ” “otractures of the calf mu,^ 

bs mim be remembered that these tendons can 
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THE PHYSICAL THERAPY OF OBSTETRICAL 
PARALYSIS 

jAitEs Wamen SEVza, MD 

Obstetrical paralysis was first described by Smellle in 1768 but 
■^ras brought to the attention of the medical profession in 1872 by 
Duchenne who described four cases. 

The paralysis Is due to the tearing of the cords of the brachial 
plexus as a result of forcible separation of the head and shoulder 
at birth This has been confinned by operation by autopsy and by 
clinical observation The resultant paralysis is charactenstic. The ortn 
hang s limp at the side, with the elbow extended, the forearm pronated 
and the whole arm inwardly rotated The paralysis is always flaedd 

It hu bw conceded by practically all observers that a difficult 
labor U a predhposlng factor (n the cause of this paralysis The labor 
is usually long and difficult and ether or forceps are used (Fig i) 
All the conditions noted above imply the application of force, com- 
bined with great muscular edaxatioo of the child — conditions pecu 
harlj favorable for the production of such an injury A moderately 
large number have had t^ bead delivered naturally but the ‘shoulder 
fctui and at that time force was applied 

The presentations are generally vertex or of the face vanety and 
about a quarter breech the latter classification including v'erslons and 
footlings (Fig 2) 

The condition of unequal pupils is probably overlooked in some 
cases and is a most important symptom In that it means defimte Injury 
to the two lower cords of the plexus and the first thoradc nerv'e which 
have communicating bands with the cervical sympathetic, or injury in 
the spinal cord itself The prognosis in these cases is usually not so 
good as In those which do not show this sign 


Tvtes or Paraivto 

There are generally recogniied two distinct t>'pes of paraJ>’se3 The 
more common consists of a lesion which involves the fifth and sixth 
cenic^ rooU and the suprascapular ner\e and produces a paralysis 
ot only the muscles of the upper arm with the excepUon of the 
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and possibly the first tboraac as well Here the whole arm is flaccid 
there is a wrist drop and there 13 paralysis of the small muscles of the 
hand (Figs 8 9) There occurs also although rarely the pure lower 
arm type of paralysis In which there fa no mvolvement of the upper 
cords of the plexus the so-called Klumpkes’ paralysis In these whole 


KEY 
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arm cases the paralysis Is usually the result of stretching the plexus 

fFIjp ro, II) from ov-cresieosfon of the arm in head presentation and 

of Injury to the lower cords of the plexus namel> the se\*enth and 
^th cervical and the first dorsal rooU The paralysis may at times be 
Wlateral It fa in this Ij^pe that one often sees inequality of puplfa 
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Bupinators This Is Ijiown as the “upper arm type, the 

paValysls (Figs 3 4 S) The less usual variety >1« 

arm’ or “whole arm’ type (Figs 6, 7) Is the result ° 

onlv to the filth and sixth cervical roots, but to the seventh and ogan 


Fm— SepoxtUfla ot hf d ud ihoolder wUh ihoiildef canSt 
(Nt«L) . u w ode 

Fra i — StretcliiB)i; of Derm by obHqoe tncllon the »1 >c«udct 
the pube». 
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and possibly the first thoraac as tfcII Here the whole ann Is flacad 
there is a wrist drop and there is paralysis of the s m all muscles of the 
hjinri (Figs 8 9) There occurs also altbcrogh rarely the pure lower 
arm type of par^ysis in which there Is no involvement of the upper 
cords of the plexus the so-called Klurapkes” paralysis In these whole 
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arm cases the piaralysis Is usually the result of stretching the plexus 

(ngs 10 II) from overextension of the orm In head presentation and 

of^lury to the lower cords of the plexus namely the seventh and 
the nrst dorsal roots The pamlyris may at Umcs be 
bilateral It Is In this type that one often sees Inctjuallty of pupUs 
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oaring to tho (act that the 

ganglionic plcTcns enter the ^nal „ therefore to tide 

It tfroei thr^ the eighth cervical lootj Injury, tbei^^™^ 
roots leads to on uncontrolled Btlmulation ol the motor 
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CoNumoNB RjE3Di,TiNa mm htPAnnaorr or Feweno^ 

PalhologiiaBy in the milder caaea the stretdilng or 
In a greater or teaser degree of hemorrhage or edema into 

In others there may be a laipture of the (fiipk 

accompanied by beroorrhage Into the substance of the no^ fiberv 
associated with a tearing apart or a separation of the nerve 


Impairment of Function ii] ^ 

This latter condition leads of course to a permanent impairment 
of function and the formation of scar tissue m the nerve tract 
In the more severe cases of the upper arm type there is a partial or 
complete division of the fifth and sixth cervical roots which leads to a 
more permanent fonn of paralysis than usual and the formation of a 
more extensive area of scar tissue 



Fh». 8, 9 — Lerwrr ana type o( obftetrical panh^ ihenrinR rfrtt inn held tn 
tntcniil ratiUra Is anrapted nrvaUoe a dumcteiiftk 


It has been shown that traction and the fordble separation of the 
bead and shoulder put the upper cords the fifth and sixth cervical 
roots of the brachial plexus under dangerous tension This tension is 
*0 great that the two upper cords stand out ]ike violin strino Any 
wdden force applied with the head bent to the side and the sbouldi 
held would without question bjure these cords It has also been 
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sborm that fordbic abduction and elevation ol the arm and jhoddc 
put the lower cords of the plexus, the eighth cervical and first thoracic, 
on a stretch, and the opplicntion of much force may well lead to t 
tear rupture, or other injury to these segments. This conditkm b seen 
fn breech cases with arms extended It may also follow sadden strain 
when the arm la elevated, such os the sensed “bostlcr^s paralysis* 
caused by the sudden clevaUon and strain of the arm wto octnrs 
when a hostler holds a rearfng horse 
When the shoulder la held and the head is carrfed to ooe ikie, 
with the clavicle Intact, considerable force Is necessary to iojore the 



Mtvt nlwjiyi glvra way tot, spjatw'^)' 
fnwiom ot ^ M to othm A fr« 
wdght if to BhouldCT to to** 

mmgh to cause additional damaga Most tdrth Iracturaa occur to lir 



Conditions Shown by X Rays *?25uS iiJ ^ 

clavicle or in Cbe humerus at about the Junction of Its upper and 
middle thirds. 

At birth the shait of the humerus is nearly wholly ossified but the 
two extremities are cartJagioous Tht scapula at birth Is largely 
osseous with the exception of the ^enoid fossa the coracoid and 
acromial processes and the posterior border and mfenor angle, which 
are still car^ginous It Is on accoimt of these conditions that frac 
ture* in these regions at birth are practically nonexistenL It Is not 
possible to produce a paralysis of the Erb type by the fracture of anv 
MDC but the clavicle, and then the paralysis is due to the plexus Injury 
itself and not alone to the fracture (F%. 12 } 

Conditiona Shown fay X Raya — A study of roentgenograms taken 
m cases of obstetrical paralysis shows the following conditions 
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FrasT Yuajl — B ony defomuly does not appear in the first vear 
There may be a sbght posterior subluxation of the shoulder joint 
hut there is ne\’cr any acromial deformity evident by rocntgenognims 
or clinical examination No case has been observed where the 
epiphysis has been displaced as far as could be seen by comparison 
J^th the normal shoulder The epiph>'sls as well as the shaft of the 
humerus is alwa>’s smaller than the unaffected side a condition which 
U undoubtedly due to atrophy from dUuse The scapula is pfactically 
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shown that forcible abduction and clcvallcm of the arm and shailda 
pul the lower cords of the plexus the eighth cervical and first tbondc, 
on Q stretch and the applicntlon of much force may well letd to » 
tear rupture or other injury to these segments Thb coodltioti h 
m breech cases with arms extended It may also follow sodden stnda 
when the arm Is elevated such ns the so-called ‘ bostleris peralytij,* 
caused by the sudden elevation and strain of the arm wttch ocoffs 
when a hostler bolds a rearing horse 

When the shoulder fs held and the head is carried to ooc 
with the clavicle intact considerable force is necessary to Injure tlx 



plexu The uprascapular nene alwa>s gives way hrst appar®^ 
becau^ .t has not k, much freedom ol piay as the others A fr»c 
lured clavicle of course allows the weight of the shoulder to drsf^ 
greater injury from traction Rot*^ 

of the head rombined nuh forcible abduetkm apparenUv does ^ 
greatlv incroa ^ ‘he degree of tenn.un on the plexi^^ certainly 
enouRh to c lUM* additional damage M,r,t birth fractures occur In the 
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always elevated and outwardly rotated, due ^ 

of the intact inward rotators and the levator anguli scspoiae. 

Later Years — As time goes on and the child gets oldff, one b^o 
to sec increasing evidence of bony 
5ubluxaUon than at first 

tion, of the scapula, and aaomlnl deformity The dc yf 



d objtrtifc*! 

Fro. 13— X riy ihowtii* bony cfcf nnHy of U»e »booJder ^oiBkc. 

paimlyrii I the apper »rm type, narked hookin* or ek***tIoo ol W ^ gj tie 
elocjcmtlon of the crrwotd proce*. tsd pcoUrior mbtoiticn ofLo* tM 

buttjeiui. At operttloo both tbae booy ooetrortionf Sid to 0* rtB*'' 


tubluTatlon could be leduced 




acromion consists of a bending downward and forward ot a -- 
of its outer end which apparently having no bony resistai^ 
as normally in the bead of the humerus projects 13) 

of the posteriorly subluxated and Inwardly rotated bead (^S ^ 
This hooUng seems to vary dlrecUy with the degree of ^^reasc 
luxation and inward rotation of the humerus, and tends to 
as the child gets older provided lubluiatJon Is present 
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of the upper arm type The arm lies limp at the side is extended 
and is Inwardly rotated with complete Inability to abduct elevate, 
outwardly rotate or supinate (Fig 15) The nnudea paralyzed in the 
typical upper arm type are as follows deltoid supraspinatus infra 
flpinatus teres minor biceps and supinator loogus and occasionally 
the serratus roagnus, cora cobra chialis and supinator longus The arm 
cannot actually be flexed at the elbow but as a rule the lower arm 
is not affected so far as flexion and extension of the fingers go 

Shouujer. — The inability to raise or abduct the arm at the shoulder 
Is due to the paralysis of thie deltoid and supraspinatus Outward rota 
tlon cannot be accomplished because of the paralysis of the infra 
spmatus and teres minor and the arm cannot be internally rotated 
because the internal rotators — namely the teres major the subscapu 
laris and the latiasimua dorai — are already fully contracted due to 
lack of opposition (Figs, 16 17) 

Elbow — ^The arm cannot be flexed at the elbow owing to the 
paralysis or weakness of the biceps brachialis anticus, coracobra 
ch tails and supinator longus and supination cannot be earned out 
because of the Inward rotation in which the arm is held and the 
weakness or paralysis of the biceps and supinator longus or brevis 

Sensation — In regard to sensadon It may be stated that It has 
been Impossible in early cases to determine anv changes from the 
normal on account of the age of the patient During the first week in 
eariy cases the child may cry If the arm is handled or moved espe- 
dally In abduction but this soon disappears. In one or two cases 
some swelling and tenderness have been noted by jjalpahon over the 
plexus above the clavicle This condition howrver apparently has 
no connection with the degree of paralysis present The hand grip is 
usually good and the child flexes and extends the wrist and fin 
gers well 

Later Developuents — The later developments m the upper arm 
cases, os the child grows older and develops with or without exercises 
and massage are as follows The persistence of the bward rotation 
and adduction deformity the so-called ‘policemen s tip” position the 
inability In most cases to supinate full> or freely the InabDity to get 
the band to the mouth without raismg the elbow due to Inability to 
rotate outwardly and the inability to put the hand to the head or 
behind the back. 

Typical Lower Arm Conditions, — In the lower arm type all these 
^^Uons hold besides the additional ones due to the paralytic condl 
tions of the lower arm and hand resulting generally in a useless 
uani^ing arm (Fig r8) 
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Deformity at Elbow — Contraction of the biceps and braciiilfl 
antlcus olwQvs leads to some degree of pemument flexion defornity 
at the elbow, and not rarely to a aubluxalion or even a complete dukt- 
cation of the head of the radius (Fig 14) Persistence of martedloa 
of power in the tneeps Is not uncommon and may be a factor m 
causing this condition 

Roentgenograms of the elbow practically never ihow any bocy 
change of Importance 

It has been suggested that the flexion deformity is due to the consc 
quent change in shape or depth of the olecranon fossa which coose 



Fw*. 14 , r— Picture »bowlsg ektojEU® of the tcromlo tm tlw affect'd rfda 


quenUy act. aa a bony block to fuU and frw eitension TbU Is » 
the bmltabon is whoby duo to contraction of the antenot elbow 
mu^ea a^ can be corrected only by a subpenosteal lengtbral”* 
t^ Btru(^a as web as by a le^thenh^ of the Weeps toxl'^ 

a“lli t^S^^ “ 

ConditioM —When the child Is first J{ 
within a few days or weeks after birth the foUowiog picture Is clff«ic*l 
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or addaction of the hand These ca«s almost without exception 
represent se\ere tearing mjunes to the roots of the plexus and 
although some of the muscles may recover m part, particularly the 
upper ann and shoulder groups the lower arm cases practically never 
recover even after attempted operative repair of the plexus It is in 
these cases that sensation is more apt to be impaired than in the 
usual upper arm type 
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Atrophy —Atrophy of the muscles In these cases of obsteutil 
paralj^ Is never very marked escept In some cases of the lore nm 
type, never sees the extreme atrophy so notfceable In case d 
infant^ fraralysls This lock of marked atrophy is UDdocbtedly dw to 
tne fact that the nerve impulses are rarely fully blocked liras the 
muscles practically never, except in rare cases, wboUy lose tbdr entire 
Some normal nerve impulses pass through the scar tissoe 
at the site of the lesion osring to incomplete destruebon or injury of 
tne nerve and so keep the mu^e tone up to a certain point "nicre b 
always a definite shortening of the arm in all cases, however, doc 
probably as much to nerve injury as to lack of use. 

Nerve Involvement. — In the classification of the whole arm or 
lower arm type arc placed those cases which show any nerve involve- 



shown by an injury of the fifth and 
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The treatment at once rewlva Jtsdf Jnto two dlvlsfom Le^ those 
to be treated with massage and exercises, principally those of the npper 
arm type, and those to be treated by operation on the plenis, os^ 
those of the lower arm type Unless the early treatroent has bea 
adequate, the upper arm type will also come to operation not to repair 
the plexus but to correct contraction deformities. This cperalHjn, 
which has been devised by the author, will be discussed later 
At first, in order to prevent contraction of unparalyied raosdo, 
It Is best to put the arm at rest In n position where such imisdo 
cannot become contracted This may be done by holding the arm fa i 
plaster cast (Fig 19), or by using a light wire splint, in an abduct^ 
elevated and outwardly rotated position, with the hand supinat^ 
This position should be maintained between massage and gymnastic 
treatment, because it insures a better subsequent portion of the arm- 
It also tabes the drag off the paralyzed muscles, allowing 
regafn their strength more quickly, and prevents subsequent shomoff 
Joint deformity, such as subluxation and acromial hooking. 


Maaaage and Exercises. — ^Massage and exerdses 
greatest importance and should be carded out dally If possible. It is 
most unwise to allow a child to become obsessed with the Idea tasi 
it has an arm which cannot be used The mother is instructed to ores 
the paralyzed arm first but to undress it last Sbe is told that each tli« 
she takes up the baby for nursing or other reasons, she Bbomo 
straighten out the fingers and wnst and supinate the forearm, 
shown. Later she is shown bow to abduct outwardly rotate s* 
d<^e the arm One has to be guided by the lnlelh‘gdice and ad^ 
bmty of the mother as to when it is wise to ^ow her to 
these motions. A very good rule to give her is that she is not to ^ 
anything with the affected arm thnt she does not see the well ar® 00. 


P.WSTVX AND Active ExEBasas— The rhythm of exercise is of ^ 
most Importance One wffl find the singing of nursery rhymes wh^ 
conducting the exerases advantageous in developing rhy^m and m 
prevrating ^ chDd from tiring of the excrdsc. Any suitable rh^ 
may be used, but must be sung with Ufe and enthusiasm so as to 
press upon tlw baby the association of the song or rhyme and the 
moment It is surprising bow early the child learns the association ot 

the Badon and ^ 

natural for 1 b*by to play 

so impress upon tht chDd from the beginning that it b® tm 
naddrf°Ubirs^^ £rfre«i(,_TlK chfld fa IsM on Its l»ak “ 

and ''orkin^up“™5°JJ^^“''''tea^ Begii^ng 
6 ^ up me arm and over the scapula, massage » 
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given to increase the clrculnlian and nutrition. Then each fingei tod 
thumb, first separately and then collectively, is extended and floed, 
at the same time some kindergarten or nursery song Is sung nch cs 

This Is little Tommy Thumb, 

Round and fat as an> plum 
This is little Peter Pointer (index), 

Surely he s a double jointer 

This fa little Toby Tall (middle finger), 

He K the biggest one of nil 

This Is little Ruby Ring (fourth finger), 

She 5 too fine for anything 

And the little v.*ee one hinvbc (fifth finger), 

Is the little finger baby 



Fto. JJ— For ■bducdoc tt ihoiikier («4U» Inroed up, tm rdewW 

Then collectivdy 

^e little birdies in their not 
Go hop bop hop bop bop 
They try to do their very best 
And bop bop bop hop bop 

This is Jiut an rample of flexion and extension exercises lor H* 
fingers To train the extensors of the wrist wc sing 

TWj way that way blows the weather vaii^ 

ITUs way that way blows and blows again, 
turning pointing ever showing, 
tiovr the merry wind is blowing 

The emphasis U of course always put on the motion 
to train the weaker muscle 
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F» t4 — EUratioo of ana itartlec po* 
d(k) for \ards of ribboa tad Rtiij 
rockou. 

Fkv 5— Elrvatkn of tnn lUadx 
Sboot fart 

Fm. 0 — F dertUoa tad tbductkm f 
all tbonldCT imrtip mtaclct. Thlt Is the 
tame as nat apvard Untcb *^11001 


„ ^ Obrtetricil Pwjljib 

lo Q 

For the supinators (Figs 2 *, 22)1 

Roll over, roll over, so merpj 

Jly playfellom dear, come Join In my pee. 

Try to have the chUd meanwhile aetively suplna.e, asdsted cl aer,^ 
If necessary 



F». J7 — For tbdacttai at ibooJdcr- Pomp It* water 

For fleadon and extension at the elbow to cxerdse the bkep* 
triceps ring 

^ down up down 
Tnii Is the way we go to town 
\\Tjat to buy? To buy a fat pig 
Home again home again rig a-^g-fpff* 
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Massage and ELxerotea 

Of cxrurac at first, and for a long tune one most not only actively 
assist tlie child ■with these exercises but must also perform them while 
the child IS passive 

For abducdon at shoulder the position shown by Figure 33 Is used 
except that thdorcann is supinated With the exe r cises, sing 

One yard of ribbon 
Two yards of ribbon, 

Three yards four yards 
And tie a big bow on your hair 

elevation of arm (Figs, a4^ 35 26) sing 
Ready rockets! Shootl 

Repeat six or eight times This is the same as arms upward stretch 
Starting with the arms bent or flexed at elbow stretch strai^t above 
head with palms facing each other This b for excrose of all shoulder 
group muscles concerned in elevation and abdocUon 
For abduction at shoulder bold the arm externally rotated semi 
flexed at the elbow with foream supuuued Bringing it to full abduc 
tion and then to body somewhat alter the manner in which the old 
fashioned pump worked (Fig 27) sing 

Pump the water pump the water 
Pump pump puoqp 

The exercises for the upper arm and shoulder may be carried out 
with the child lying on its back or if an older child it may sit up 
with Its back agai^t a straight chair or wall The scapula should 
always be controlled by direct hand fixation. 

For external rotation bold the forearm flexed at right angla with 
forearm supinated and upper arm dose to the body of the child (Fig 
28) Then carry It back till the thumb touches the table (Fig 29) 
and returmng to starting position describing a semidrde downward 
(Fig 30) sing 

Grind the coffee, grind the coffee 
Grind grind grind 

^Tille drcumducting the arm nng 

Crank the auto (up) 

Crank, crank crank 

This exerdst strctcbcj Ibe adductora and internal rotatora at the 
shoulder 

This cmera an the mDUoia of the upper cttremlty Each ca>e re- 
qnires speaal emphasis on dilTerent motions This rests ivith the 
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For the supinators (Figs ai, aa), sing 

Roll o\er, roll over, so merry and Iree 
My playfellows door, come join In my glee. 

Try to have the child meanwhile actively suplnatc, assisted, of coow, 
if necessary 



Fto. i>— For tbtfoctloo (t iboolfcr Pump the wiltr 


For flrfon and extension at the elbow to exerose the blMia 
triceps, Btng 


Up down up down 
^ Is tlM way we go to town 
•’“y “ P'« 

Home again home again, rigsi-gig-glg 
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condition of the ann, and must be left to the operator s judgment, 
or the doctor s prescription for treatmenL 
■^Mien one finds a contracted pectoral, subscapulans or teres major 
one must be sure to fix the scapula while elevating and externally 
rotating the humerus A contracted pectoral in a baby may be over 
come by faithful treatment The older babies and children seen (one 
to twelve years) usually have contractures of the pectoral subscapu 
laris and teres major and occasionally of the pronator radii teres 
These cases In addition to the treatment described are put up in a 
wire splint which fits o\er the pelvis and holds the arm In poslUoa of 
external rotation, semlflexion and supination These children should 
be given the exercise of hanging on staD bars or a trapexe, 

Wkoie or Lower Arm — In the whole or lower arm type It is advis 
able to give three months treatment, and If the fingers do not then 
show a tendency to recover it may be well to explore the brachial 
plexus and repair the nerves if possible. These cases are roost dis- 
couraging No iinpro\*eraent Is hoped for before a year I have seen 
a few of these babies be^n to have the slightest amwint of flexion of 
the fingers in from six to twelve months and very slowly improve. 
By the end of the third year they are begmning to build blocks It is 
the feeling of nearly all the medical profession that It is useless to do 
any nerve surgery in these cases TNTien these children begin to get 
motion in their fingers they are taught to build with blocks (using col 
ored blocks two Inches square) put large colored pegs In a pegtoard 
and string beads (the large colored klnder^rten l^ds) A child suf 
fermg from upper arm obstetrical paralysis can be taught to build 
blocks as early as five or su months provided Its training has been 
started early After the exercises the child is agam given the arm 
massage to rest the muscles 

Children naturally are imitators and liv e In the land of make-bellev e 
If the operator when treating a child between two and six years has 
sufficient sympathy with him she will find him of the greatest help 
b Improvising games All she will have to do Is to direct the execution 
of the movements so as to bring Into piny the muscles which she 
wishes to develop When treatment has not been started until after 
the child IS a year and a half old the first thing the operator must 
do is to gain its confidence Once this is accomplished there is pretty 
dear salUng She should never deceive a child Wth tact sufficient 
ratieoce and 5>Tnpath> she can get it to tr> everything and to allow 
her to exert considerable strength in stretchmg contractures 

The treatment should be continued for several years at least, and 
If contractures develop In the subscapularis and pectoralis major 
thev must be divided before any further range of action in the arm is 
to be hoped for 

Author I Operahon.— TiciTNia— An Incision is made on the an 
lerior aspect of the arm beginning at the Up of the acromi^Md 



20 


Obstetrial Pinljia 



Operation 


21 


condition of the arm, and must be left to the operator’s Judgment, 
or the doctor s prescription for treatment 

When one finds a contracted pectoral subscapularis or teres major 
one must be sure to fii the scapula while e]e\'ating and eitemfdly 
rotating the humerus A contracted pectoral in a baby may be over 
come 1^ faithful treatment The older babies and children seen (one 
to twelve years) usually have contractures of the pectoral subscapu 
laris, and teres major and occasionally of the pronator radii teres. 
These cases in addition to the treatment described are put up in a 
wire splint which fits over the pelvis and holds the arm In position of 
external rotation semiflexion and supination. These children should 
be given the exercise of hanging on stall bars or a trapexe 

Wfu>li or Lower Arm — In the whole or lower arm t>pe it Is advis- 
able to give three months treatment and If the fingers do not then 
show a tendency to recover it may be well to explore the brachial 
plexus and repair the nerves ff possible These cases are most dis- 
couraging No improv'ement Is hoped for before a year I have seen 
a few of these babies begin to have the slightest amount of flexion of 
the fingers in from six to twelve months and very slowly Improv'c 
By the end of the third year they are beginning to build blocLs It is 
the feeling of nearly all the medical profession that It is useless to do 
any nerve surgery in these cases \NTien these children begin to get 
motion in tMr fingers they are taught to build with blocks (using col 
ored blocks two inches square) put large colored pegs In a pegii^rd 
and string beads (the large colored kindergarten beads) A child suf 
fering from upper arm ^tetrical paralysis can be taught to build 
blocks as early as five or six months provided Its training has been 
started early After the exerases the child is again given the arm 
massage to rest the muscles 

Children naturally are imitators and live in the land of make-believe 
If the operator when treating a child between two and six years has 
suffiaent sympathy with him she vrill find him of the greatest help 
m improvising games All she will have to do Is to direct the execution 
of the movements so as to bring rato play the muscles which she 
wishes to develop When treatment has not been started until after 
the child Is a year and a half old the first thing the opieralor must 
do is to gain its confidence Once this is accomplished there is pretty 
dear sailing She should never deceive a child WKh tact suffident 
patience and s>Tnpathy she can get It to try everything and to allow 
her to exert considerable strength In stretching contractures 

The treatment should be continued for several years at least, and 
If contraaures develop in the subscapularis and pectoralls major 
they mwt be divided before any further range of action In the arm fa 
to be bopied for 


tcrior aspect of the arm, beginning at the Up of the acromJoTiSid 
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carried down to below the Insertion of the pectoralis major 
The cephalic vein is found generally In the outer edge of the vtend 
and ticii or drawn aside The tendinous Insertion of the pecUnEs 
major Is defined raised on an Instrument, and divided all the way 
across. The pectoralis major muscle Is then retracted Inward ootri 
the way, giving one a dear view of the axilla and shoulder jomt The 
arm should now be abducted fully and rotated outward as lai ss 
possible. 

Following the division of tbc pectoralis major, the range of rootx® lO 
abduction will be greatly incraised Outward rotation wDl, however 



f the tendon of the coracobrachWfa i» “ 
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a mach dearer field to see the Insertioii of the subscapularis which 
fheri comes Into view Just below this latter tendon are always found 
two or three small veins running parallel to the lower edge. 

The best way to divide the tendon is to pass under It some blunt 
Instrument and so define it It is of the utmost Importance that the 
shoulder joint should not be opened (Fig 32) The tendon of the 
subscapularis should always be identified and hfted up before It Is 
divided Blind cuts along the capsule do more harm than good and 
should never be made. Following the division of the subscapularis the 



Fn ]] — Sotmd UBder cubtaptilir tntdoo Tbc p«c1ofaIb major has been dlv-Ued. The 
joint apnle *bon t bottom of o^y 


outward rotation and the abduction are entirely free If at this stage 
there Is still some sublusaUon of tbc head of the humerus which 
cannot be fully reduced on osteotomy of the acromion should be 
performed and the loose distal piece either remo\ed or tilted up to 
aDow the head of the humerus to slip back Into the ^enoid The 
■wnund Is then dosed with a few stitches uniting the fasda and a silk 
sUtch through the skin No drainage Is required Usually very little 
W(^og takes place The arm Is then placed on a wire snUnL which 
told! It ele\'ated to or above (he shoulder level abducted and fullv 
rotated outwardly with the hand In full supination (Hgs 33 34) 
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Obstetrical PinljiB 


carried down to below the insertion of 

The cephalic vein Is found generally In £‘^ctona 

and Urf or drawn aside The 
major is defined, raised on an 

across The pcctoralis ™]or "tusde U )oa,t The 

thft ’?raiy tflvtng one a clear view of the oxIlUi an ■! (u ss 

Tm^Jd ^ be abducted (uUy and rotated outward « Ur « 

'^ohowing the division of the pcctoralis major, 
abduction will be greatly increased Outward rotation , 



be somewhat limited With the arm fully abducted ^ .““u to be 
rotated the insertion of the tendon of the coracobracMa^ ««nol»- 
defined. This tendon Is inserted on the coracotd process f ^ 5tib- 
Tbc tendon of the coracobrachfalis obscures the insertion of tnc ^ 
scapularis It Is therefore, necessary to separate the j^^hndre® 
corocobrachialls from the coracoid process which in gflow* 

b generally much elongated by means of an osteotomy TO 
the coracobrochlfllb to slide downward out of the way and give= 



IJSlS”!^ ^ ““>■ ' '™ ‘a*! bSj "t^nUon Fm. « 

•"^Iw Im bdwtk* out»«<l rauUoii ,od npiul!™^ "" >'” *1": 
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At the end o( tea days’ maw, bakln^d 
are conUnued dady, or at least lour Umes a week. Tbe spuai 
be worn night and day tor at least three ^ 

The operation merely releases contractions, 
partly paralysed muscles a dianre to tcotk importsao- 

and consequently jivaoUBmin ‘o'®’**' 

In a certain number ol at»« '1 ha* nnich^^'4'’* 

the pronator radii teres This musde *» to ciae 

unless released It help to pev^ tree sup ^ 

the recurrence ot Its iMtation This subsequent to the 

divided by another Incision on the upper toreann, sUDsequen 

shoulder operation 


Fm i 3 j4--SpfiBt lOed •ftet opmlioa FiO. J5 ** 

Experience has shown that the operation on tJl* 

usual upper arm type of case is unnecessary In tn® stroof^ 

of case the situation Is quite different Also It camoi tee 

emphasised that no operation on the plexus 'wfll be oi aW 

in restonng functional activity to the arm unless «»_ persh^®“ 
restrictmg muscles are divided and careful after treatmoi 
In for a long period, nle*®* 

In the loTver arm type of case operative treatm^t tieio* ^ 
has been done a numbCT of timea without any 1^®" 
all cases was found to be so badly torn and to boi^ guj 
invaded by tear tissue that no kind of repair was pcssiwc 
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Fit*. 35 36 3y— Obrtrtikal parmlj^ of rinht trm, upper ■no type itowfeiK in 
aUHly to bdoct outnnfly roUl od lopfaiate. Fn 35 before openUoti Fio. 36, 
fler openiioa Not ■UBty t put tuod to tbc be»d rally Fio. 37 oee }rar miter 
openti^ free aMuction, oct«ard rotattoa ud fupiaatkn. 
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Obstetriol Panljilj 


I tuujna 

we conUnu^ ^ oerdses are bepm, laj 

nJght nnd^7fomTl^’l*“ “J™*- ’P'toZld 

partly Sy^ "f g^”S “>= ^rritW .«i 

the pronator radiT ter ^ ^ advantageom to dirtie 

unless released it )ielr>« ^ ^tich contraded tod, 

recurrence 0 / its supination and tends to onse 

divided by anotber inchtnn ^ .1?^ muscle may easOy be found and 
shoulder t^ratlon upper forearm^ subsequent to the 



" S4— spent toed .ft** I 

“*« *rteT opemiW Fia jj InttL Fm). 

^heperience has . y. 

^ual up^ ^ operation on the pieim Id ^ 

the sltuaUo^ unnecessary In the lower arm 

that Also it cannot be too stnWy 

In restoring fnnrtinS^^tfad on the nlonis wPI h* nf •nv crest QJS 


il .t , « P**«i ^ ^ nfter-traitmCTt 

^ tne lower arm tvn^ 

'*™' a nmSS'oftlS^ 5*™“™ rtMtmcnt cn the ptof 
Jora^W^hT^ fo'Uid to be beneEL The pItJiB b 

Jovaded by Kar lo UiUy ton, „a „ boun^j a„m to^ 

no kind of repair ™ poasible Till OUJ 



CHAPTER ELEX'EN 


PHYSICAL THERAPY IN THE PREVENTION AND 
CORRECTION OF CERTAIN DEFORMITIES AND 
DISABrUTLES OF THE EXTREMITIES 

Phu-IP Lewin MJ) FjVCE 




This chapter waa written from the riewpolnt of an orthopedic sur 
gem. The speaaJty of orthopedic surgery cannot be easa> defined 
I ha\T diagrammatized the definition as follows 


Orthopedic Surgerj Is the 
Science of the 


Prevention I 

and lof Deformity 
Correction J 

and the 


Preservation 

and 

Restoration 


•of Motor Function 


As an example of a disease which In\'olve5 e\ery factor In this 
definition I would dte infantile paralysis If deformity ts not pre- 
NTnted it must be corrected If motor function is not preser\’ed It wJQ 
ha\T to be restored Phj'slcal therapy Is one of the most \'a]uablc 
agents In the preservation and restoration of motor and locomotor 
functions 

The scope of this chapter Includes conditions caused by congenital 
tramnatfe infectious neurologic arculatory metabolfc, endocrine 
neoplastic and miscellaneous factors fn go far as the> have not been 
dls<^sed In other chapters 

Spealdng In general terms the orthopedic surgeon Is partial to the 
following phjslcal therapj measures rest traction temporary Immo- 
bflliation support radiant heat, gentle massage actl\-e motion under 
water ©TTinastics »Inu«oIdaI current and dmtherm> 

The reader Is concerned with knowing and understanding and the 
Orthopedic surgeon with discussing the Indications for the use of 
phj-sical lhcrap> agents In what conditions ph>’slcal therapy 15 fndi 
cated, when to start when to stop what to prescribe and when not to 
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have been due to two things first, to the fact tlyit It was tnipincTJi* 
to repair the plexus, and second, to the fact tbat^ granted that the 
plexus repair ^vns in part possible, the muscular contractures and )oart 
defonniUes were not recognlied and properly treated, without whidi 
the plexus repair would be a waste of time and effort 

Value of Operation — The prognosis In all upper arm typo of 
cases is good, provided the case Is watched from the start and the 
treatment Is properly carried out Practically all patients with upper 
arm Mralysis are able to raise the arm to the shoulder level ind oa 
use the hand and lower arm well, except for varying d eg r ee s of sopina* 
tion (Figs 35, 36, 37) Abduction and outward rotation are rarely 
regained without division of the contracted muscles provided they 
have been allowed to contract. 

In the lower arm type, the outlook Is not so good, although nany 
of the coses regain use of the upper arm in spite of the persistent 
pwalysis of the lower arm and hand These should ilJ be ex 
plored for repair of the plexus as far as possible, but even then 
utUe hope can or shcruld be held out to the parents. The general pd^ 
dpla of ttwtment should, however, be carried out over a long pcn« 
^timt Much can be done along orthopedic lines for these ca5& 
inty would not be generally neglected as they have been in 

®^*rocnt that nothing can be done or that they wiD ftt 
weD without treatment. 
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A lechnidan may be compared to an effiacBt midwife she may be 
very clever and capable but does not knew the why or wherefore She 
must imderstand the underlying patlmlogy of the conditions she treats 

It IS difficult to prove the value of physical therapy The explana 
Uon of the producUon of results is bound up in sever^ factors some 
of which are as follows 

1 The effect upon the cumulation locally and generally 

2 The local absorption of tissue products 

3 Relief from pain 

4 Relaxation of muscle spasm. 

5 Release of adhesions 

6 Increase in movements 

7 Racing the threshold of the patient s resistance, 

8 The psychologic effect during the various stages of disease injury 
or disabfhty 

It is within the limits of detmlUon that the agents or agenaea dis 
cussed In this chapter are physical therapeutic in nature or accom 
pUsh their effects by physical therapeutic phenomena. 


Trauma 


Tnuima may be acute or continued Acute trauma may be mfld or 
severe Continued trauma may be mild or severe As an example of 
nffld contlDued trauma, one should consider the pianist and the ballet 
dancer Under severe continued trauma one may consider the iceman 
the plumber the piano-mover and other Individuals who carry or lift 
heavy objects 

Every movement of a joint causes trauma. If the circulation is good 
the effects of the trauma are repaired Immediately If repair doe* not 
progress as rapidly as destruction a pathologic condition results If 
circulation is impaired the defect Is not repaired and an area of 
pathologic change Is formed 

The joints most liable to trauma are those of the feet, the finger* 
wrist knee shoulder elbow and the hip 


In a dltcussion of trauma one may consider trauma as the only 
factor trauma as the preapitatiog factor and trauma which exagger 
ates a preexisting cor^tlon A* an example of trauma os the only 
factor one may omslder fracture of the os calds in a normal Indi 
% 1 duaL As an example of trauma as a predpitating factor consider the 
case of an overweight woman of 50 years who has asjTnptomallc 
orthnlis In both knees she falls and injures one knee lighting up an 
arthritis As an example of trauma exaggeraUng a preexisting con 
diUon one may consider a knee jomt that has a low-grade arthritic 
condition which Is affected b> changes of weather but is perfectly 
smHceable until the woman falls on the sidewalk buropmff her kn« 
which results In pain swelling and disability 
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employ physical therapy It is very Important to know what proerdare 
to follow m the cose of partially or completely stiff Joints Ooe mot 
deternnne whether rest or movement is indicated. He mast detennbe 
what type of rest, how long it Is to be continued, whether it b to 
intermittent or continuous or whether it should be accomplished ^ 
posture in bed, sandbags, slings traction, splints, braces or plaste^ 
Paris casta If movement is indicated, what type of movement,^ ’"ha 
intervals it is to be carried out, when it is to be started, and what are 
the danger signals When In doubt, one may try movements very 
tiously and at Infrequent Intervals The reader is referra to otner 
chapters on this subject and to the writings of Sir Robert 
Physical therapy Is more closely associated with orthope^jj^i^ 
than with any other branch of medicine because the 
geon employs physical therapy In almost all his work. Hejs, tteru 
keenly mterested In the progress and development of pig?sicai ^*W 
No orthopedic surgeon twiay can secure perfect results withoy 
use of physical therapeutic agents If this statement is true cem^r^ 
the ortbc^>edK: specialist one can rtadily understand how ® ^ 
important It is to the general practltloDer who b so olten ccoi 
with these same conditions, , , ^ tk 

Physical therapy aims primarily at treating the patholc^/ 
etiology of diseases, deformities and disablliUes 

Various orthopedic conditions in which the treatmat oj poy^ 
therapy may be of benefit arc lumbago, sdatica, bra^Jj^^ 
bursitfa scobosls poliomyebtis, spastic paralvsis 
dustrial conditions of the bones Joints and nerves, and dlsinw**^ 
of the back knee shoulder and other regions. 

The treatment should be under the supervision of the ortrwp^ 
emseoa. The cooperation of the patient Is of paramount unpow** 
because so often the treatinenl is long and tedious. , ^ 

The adminiatratkm of physical therapy should be In 
a trained IndivlduaL By that is meant one who not only tboro^ 
imderBUnds the technic of all branches but has had in addiUoo ^ 
^ training In order to direct the Ueatment intelhgently and toa^ 
^ dangers that may result from Ignorance or from crtnis 
omission and commission. i«5 

Physical therapy b an Important therapeutic agent ^ K 
UmltatioM and unless It Is used with discretion much 
done ^ a valuable adjunct in the treatment of many 
mtdM cooDtions tspecUDy orthopedic, may be lost to ^ 
lU talltag Into baj repute dOter uVrSmlt of »a^U« 
waited dalro or of ffl advfaed or Improper «taiiStratiDO. 

«bould underatand the prtodples of 
*«tld nnderatand the teehnfc juffidenUy wdl 

^t^, "trs^y phyaical thera^ b umJ « * 

agent aa Tmn aa to reatote or foncthm 
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A technician may be compared to an effident midwife she may be 
very clever and capable but does not know the why or wherefore She 
must understajid the underlying pathology of the conditions she treats 

It 15 difficult to prove the v^ue of physical therapy The explana 
don of the production of results Is bound up in several factors, some 
of which are as follows 

1 The effect upon the circulation locally and generally 

2 The local absorption of tissue products 

3 Relief from pain 

4 Relaxation of muscle spasm 

5 Release of adhesions 

6 Increase in movements 

7 Raising the threshold of the patient s resistance 

8 The psychologic effect during the various stages of disease injury 
or disabflity 

It is within the limits of definition that the agents or agencies dis- 
cussed in this chapter arc physical therapeutic in nature or accom 
plish their effects by physical therapeutic phenomena. 


Teapma 


Trauma may be acute or continued. Acute trauma may be mfld or 
severe Continued trauma may be mild or severe As an emnple of 
ndld continued trauma one should consider the pianist and the ballet 
dancer Under severe continued trauma, one may consider the iceman 
the plumber the piano-mover and other mdividuals who carry or lift 
heavy objects 

Every movement of a joint causes trauma. If the drculatJon is good 
the effects of the trauma are repaired Immediately If repair does not 
progress as rapidly as destruction n pathologic condition results If 
circulation is tmiaired the defect is not repaired and an area of 
pathologic change is formed 

The joints most liable to trauma arc those of the feet the fingers 
wrist, knee shoulder dbow and the hip 


In a discussion of trauma one may consider trauma as the only 
factor trauma as the precipitating factor and trauma which eiaggcr 
ates a preexisting condition As an example of trauma as the only 
factor one may confer fracture of the os calds in a normal indl 
vidual As an example of trauma as a precipitating factor consider the 
case of an overweight woman of so years who has asymptomatic 
arthritis in both knees she falls and injures one knee lighting up an 
arthntia As an example of trauma exaggerating a preexisting con- 
dition one may consider a knee Joint that has a low grade arthritic 
condition which is affected by changes of weather but Is perfectly 
serviceable until the woman falls on the sidewalk, bumnlnff her knee 
which results in pain swelling and disability * ' 
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employ phyalail therapy It is \ery important to know what proccdort 
to follow in the case of partially or completely stifi joints. One vxA 
determine whether rest or mov'ement is indicated He roost detemaae 
what type of rest, how long it Is (o be continued, whether It b to be 
intermittent or continuous or whether it should be accotnphsbed t? 
posture in bed, sandbags, slings, traction, splints, braces or pUtste-of 
Paris casts If movement rs indicated, what type of moveroait, at tint 
intervals it is to be carried out, when it is to be started, and what ce 
the danger signals WTicn In doubt, one may try movements very cau- 
tiously and at Infrequent intervals The reader is reierred to other 
chapters on this subject and to the writings of Sir Robert Jones. 

Physical therapy Is more closely associated with orthopsdlc saqpy 
than with any other branch of medicine because the ortbopetEc sn 
geon employs physical therapy In almost all Hs work* He Is, therefore, 
keen ly Interested In the progress and development of physical tberai^ 
No orthopedic aurgeon today can secure perfect results with oet the 
of physical therapeutic agents If this statement fs true coaccmni? 
the orthopedic specialist, one can readily understand how much ro^ 
impor^t it Is to the general practitioner who Is so oftea confronted 
with these same conditions, ^ 

Physical therapy aims primarily at treatlag the pathoJogy» ^ 
etfolo^ of diseases deformities and disabDltles 
Various orthopedic conditions in which the trealnjent of phys» 
th^y may be of benefit ere lumbago sdaUca, brachial MuriW, 
Dursltis scoliosis, poliomyelitis, spastic paralysis brachial pahy» ^ 
coodlUons of the bones joints and nerves, and distuibanca 
Moulder and other regions. 

he treatment should be under the supervision of the 
ttirpon. The codperation of the paUent is of paramount importsoa 
because so nft^n ♦i,. . i . , . 


atralr^ fadMdo^L By that Is meant one who not only thoro ug ^ 
i^erstands the technic of all branches but has bad in addition 
^ ^ treatment inteUigently and to 

ignorance or from errors of 

omission and commission, 

th^apy 15 an importMt thetepeuUc agent bol it bo to 
^taU^ and it fa withlSon torn m»y ^ 

^ treatment of many 

wnmint»5i citber as a roult of exaggeration 

P or of ill advised or improper admlnifltratk®- . 

undamand'X prfndpl« of 
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A teclinidan may be compared to an effident midwife she may be 
very clever and capable but does not know the why or wherefore She 
must understand the underlying patlmlogy of the conditions she treats 
It is difficult to prove the value of physical therapy The ciplana 
tioB of the production of results is bound up in sevcr^ factors some 
of which are as follows 

1 The c 0 ect upon the drculatlon locally and generally 

2 The local absorption of tissue products 

3 Relief from 

4 Rdaiation of musde spasm 

5 Release of adhesions 

6 Increase In movements 

7 Raising the threshold of the patient s resistance, 

8 The p^^cholo^c effect dunng the various stages of disease, injury 
or disability 

It is within the limits of definition that the agents or agendes dis 
cussed in this chapter are physical therapeutic in nature or atxom 
plish thdr effects by physic^ therapeutic phenomena. 


TtAUUA 


Trauma may be acute or continued Acute trauma may be mild or 
severe Continued trauma may be mfld or severe As an example of 
mild continued trauma one should consider the pianist and the Irallet 
dancer Under severe continued trauma, one mav consider the iceman 
the plumber the piano-mover and other mdlviduals who carry or lift 
heavy objects 

Every movement of a joint causes trauma If the drculatlon Is good 
the effects of the trauma are repaired Immediatclv If repair does not 
progress as rapidly as destruction a pathologic condition results If 
circulation is Impaired the defect is not repaired and an area of 
pathologic change is formed 

The Joints most liable to trauma are those of the feet the fingers 
wrist, knee shoulder efbow and the hip 


In a discussion of trauma one may consider trauma as the only 
factor trauma as the precipitating factor and trauma which exagger 
ales a preexisting cotidiUon. As an example of trauma as the only 
factor one may consider fracture of the os calds in a normal mdi 
vtdual As an example of trauma as a predpltaUng factor consider the 
case of an overweight woman of 50 years who has asymptomatic 
arthritis In both knees she falls and injures one knee lighting up an 
arthritis As an example of trauma exaggerating a preexisting con 
dition one may consider a knee Joint that has a low-grade arthriUc 
condition which Is affected by changes of weather but is perfectly 
Mpiceable until the woman falls on the sidewalk, bummmr her knee 
which results m pain swelling and disablUly 
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FoBitfi OF Therapy 

All forms of therapy, or treatment, can be divided into foor typo, 
viz 


I Medical 
3 Surgical 

3 Mental 

4 Phvrical 

An forms of therapy not included In the first three must, therefore, fafl 
into Class 4 

Class 4, or physical therapy, Includes the following 
1 Rest 

a Heat — tbermotherapy 
3 Fever therapy 
4. hlassage 

5 Hydrotherapy 

6 Electrotherapy 

7 Heliotherapy — phototherapy — aclinotherapy 

8 Mechanot^rapy including the respirator 

9 Medical gymnastics— eierclses, swimming unoerwaier y 

nasties 

10 Occupialional therapy— curative worLsbop 
It Supiport 
ta Inirnobiliiation 

13 Manipiilative therapy 

14 Aids in locomotion 

Electrical apparatus Is overrated and used frequently 
time and manual labor No one method Is a aire*all or aovisso*^ 


every case 

There ate Indeed very few practltlocers of medldne 
who have sufficient information to advise the physical tberapu* 
acUy what to do for tbdr patients. They should bowever. swie 
diagnosfa the pathology and the reason for sending the 
phy^ therapist telling him what is desired In the way of trta^ 
of the pathologic condiUon and whether it is an atrophy, w 
tnphy an «udate or whatever It may be , 

In prescriblDg physical therapy one should consider the rittflus** 
an^o^ras to sending a prescnpUoo to the druggist- 
Daily trealmmt may bt too frequent. , 

Many patients do not do treil under ambulatory phvaical tlenw 
who wotdd if they wete recumbent. 

Advice to the phyiical thetnput 

Do not try to cure the patient In one or a few tresUnenB. « 
cannot often be done 



Forma of Therapy *viSS nl ^ 

Do not discuss other cases or other doctors with patients or 
doctors 

Do not talk too mneh. 

Do insist upon knowing the pathology 

Do cany out the doctor s orders hke a druggist would fill a 
prescription 

Beware of deep massage over hairy areas in cases of myositis of 
the neck and lower back. 


The physical therapist too often uses his or her own hands instead 
of encouraging the patient to use his or her own muscles and move his 
or her own joints 

The importance of the early apphcatlon of physical methods of 
treatment Is becoming increasingly appreciated It is important that 
physical therapy should be appUrf only by those qualified to do so by 
special training and experience A knowledge of anatomy and phyn 
ology IS fundamental Much harm can be done and unfavorable 
critiasm broadcast by misapplied physical therapy 

Rest — Rest includes rest Id bed Rest to the body and limb is 
accomplished by the use of casts splints braces frames and sandbags 

Bed — RicuimENCY — Moat mattresses sag In the middle from the 
sides and both ends For that reason they should be made rigid by 
inserting boards or a wooden frame between the mattress and the 
spring In some cases a double mattress Is desirable with the boards 
or wooden frame under the lower mattress This is of considerable 
value in back and leg cases especially for those patients who are m 
plaster of parls 


Heat— is the appheaUon of beat or cold or both, 
alternately as a of treatment The chief agents are dry heat, 

moist heat, cold and alternate heat and cold The methods of adminis- 
tering these agents are as follows 


Dry heat 


Moist heat 


Hot water bag 
Hot sand 
Hot brick 
; Electric pad 

Electric lights — cabmet — baker 
Hot metal flask 
Hot chemical bag 
Hot air blower 


fHot baths 

J Hot applications with 
[Steam baths 


or without drugs 
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Cold 

Contrast heat 
and cold 


{ Ice bag 
Cold applications 
Cold air blower 

Bath 
■ Spray 
Applications 


Heat may be produced by ointments, liniments and plasters 
Plasters adhe^ve and bandages serve to retain the patient's own 
beat 

Pilocarpine, Mo of a grain hypodermically is frequently used in 
connection with heat in order to Induce early per^lration. 

The chief indications for thermotherapy art sprain, strain fibrositis, 
myositis, arthritis and after various traumas 
In discussing radiant heat, Putd contrasts the effect of diathtuny 
the spirit lamp He believes that the so-called Bier box, idiicli 
consists of a woodm case contanung a current of hot air produced by 
a spfa t lamp, is superior to dlatbcmy He believes that the beat which 
pro^ces this type of active hyperemia Is the roost effective form of 
In the treatment of Infectious or traumatic n® 
arUcular arthntls Under the action of intense beat the pain d lnrlmd ies, 
^ become* more roobffe. 
emph^Ms the Importance of active hyperemia Ibe media 
by '$^ch hyperemia acts Is a complex one and not ccanpld^ 
matTrtood, Vasodilatation, by activating the interchange of body 
fluids incloses the power of defense, contributes to the neotnha 
bra of toxins stimulates the processes of repair and bv an inhiUtety 
ac^on the ne^ endings reduces the palm 
Tplifrii f Russian room is one which is provided With live 

beneath a table through perforated metal pijiw- 
advantage Is the production of inSt^ cutaneous ellmln* 
e same hrfds true for the electnc light cabinet 

w« Bath -I have Uk paraffin war bath » 
Northern Hoapital in LiverpocJ by 5* 
temperature nf ^apedaHy in mdustrial hand and foot caaes. 



^ .uojonuiM With fomentatiM 
ing [Min and loCTearlng movement, 
hly f.vome loUon haa the foDotring frnmula 



Massage 
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It IS used in the following manner 


Corapartment A 


Compartment B 


Compartment C 


I Apply four layers of gauxe over a wide area. 
a Saturate the gauie with the lotion after the 
bottle has been well shaken 

3 Apply oiled muslin oiled silk or rubber 

Meeting 

4 Apply 8annel or wool wrung out of hot 

water 

.5 Apply oDed muslin silk or rubber sheeting. 

6 Add hot water bottle 

7 Cover everything with Turkish towels 


If possible elevate the affected part Change hot water bottle every 
two or three hours if necessary Add lotion to game three times a day 


Fever Therapy — Fever therapy includes the rcacbon obtained by 
the Intravenous injection of foreign protein such as typhoid vacane, 
aolan and milk ai^ subcutaneously by Cdey^s toxin. 

The subject of fever therapy is discussed Neymann m Volume I 
From the orthopedic point of view It b mdJcated in certain cases of 
arthritis and circulatory dbturbances. 


Massage, — ‘Massage may be of various types as regards mo%T 
ments and force applied. OUnc oil cocoa butter or talcum may be 
used to prevent Irritation of the sldn. Massage b useful in assbtlng 
nutntlon and mobility 

Massage b indicated especially in sprains strains dislocations, 
fractures stiff joints foUen^g amputation^ following Infantile paral 
ysis, pcnpberal nerve injuries and occasionally m spastic paralysb 
It b of real value In the preoperativc and postoperative treatment 
of mfantile paralytic conditions, IMeimell sa>’s that in the treatment 
of recent Injunes one cannot heal tom fibers by massage but be can 
assist in restoring the arculation upon which the repair depends 
It b claimed for massage that it promotes metabolism maintains 
nutrition restores strength to weak muscles pTe\'ents formation of 
adhesions and helps break them up If already formed breaks up fibro- 
^ hastens repair after Injury pres-ents and helps restore lost function 
in nmscles and joints and renders s-oluntaiy motion in dbeased or 
Injured parts easier 
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Reference to various chapters in this scries sboro one the side 
scope of usefulness of massage. Massage should be used a socd u 
possible and should be very gentle at first, gradually incrcssini in 
strength or severity 

The contraindications for massage are hypersthesia In pofiomyeBJii, 
pain and Infection In cases of fracture or dislocation th« is 
of displacing the bone fragments 


Hydrotherapy — ^Hydrotherapy is the application of water at nii- 
ous temperatures and pressures and with various constituents. 

Its value lies In the effect upon the circulation of the skin and te 
tonic action upon the nerves locally and generally The chief pwets 
of apparatus are the shower, needle-spray hose-spray and the ^ 
and whirlpool baths The last is a bath for the extremities m wttcB 
the water is kept in motion ..rMn 

The application of hydrotherapy to the upper and lower extrennoo 
Is valuable especially in sprains, strains and infections. 

The Short Cold Bath — Riley presents a complete and 
study of the effects of the short cold bath meaning a bath id 
90 to ss® F , for one-half to three minutes (usually one rmnote) 


Electrotherapy— Flectrotlerapy Is the apphcaticpn of 
M a therapeutic measure The chief types of currents as 
Kovaa are (i) the galvanic, (2) the Interrupted 
wow (^vanlc) amusddal, U) the surging or Intemipted pn«ag^ 
(modulated alternating), (5) the faradic (asymmetric) 
aUernating (6) the high frequency (diathermy) and (7) ^ ^ 
itiere Is a great advantage In bed treatment as compared witn 
It is of greater value to bring the 
patient than to put the patient on a stretidier or m a wbed u 
transport him or her to the apparatus Diathermy and the 

are the most valuable from an orthopedic stanj^ 

rablnets biters and b^ts owe their chief virtue to the 
doctlon of heat 

dathermy consilt in those ““dWo® ^ 
'“'i as In sprsins and strains, 
ftbrodtls. Dlntbormy should be very carefuBy used 

The^Smi,rt'Ti°i distant suppuration, rtniled 

con is an aSamtus for prodndng 
fibrositls 'ShriM*™ ** indicated in sprains and strata 

arthritis and atrophy of musclM The present Smart 

D? *““> Amrtica, through 

Sl>cnnan b a much larau «>oaratus urd b 



dbuse and dbeaaefT* i “ ^'a*°s, strains atrophy of nta^ 



Heliotherapy n] 9 

Among the pathologic disturbances most amenable to diathermy 
are sprained joints Inflammatory phenomena accompanying fractures 
simple arthntis and many forms of mfiammatlon Tvitbout suppuration 
m which heat tends to hasten the resolution of the Inflammatory 
products and thus shorten disability Acute and subacute neuritis such 
as sdatic neuritis and myositis such as lumbago often respond ex 
tremely well to diathermy Certain forms of acute and subacute 
gonorrheal Inflammation likewise yield more quickly under diathermy 
In these ojnditlons relief from pain la one of the outstanding achmi 
tages of the treatment 

In the chronic forms of arthntis the effect of diathermy is not so 
uniformly sinking In many cases lunwer partial or complete rehef 
from pain and reduction of swdllng is obtained 

If diathermy treatment is Instituted at a reasonably earlj date the 
trophic lesions m many cases of endarteritis or thrombn-angutis 
obliterans or diabetes can be stopped and much damage prevented or 
mutilating operations made unnecessary 


Heliotherapy — The subject of heliotherapy in tuberculosis has 
been covered RoUIer (Vol ID) However there are many other 
conditions affecting the ejrtremlties m which heliotherapy is a very 
valuable agent These Include nutndonal and arculatory disturbances 
arthntis myositis fibrosltis and ^'oovitb 
Heliotherapy is of great value in toning up atrophic muscles Its 
value In nutritional conditions such as rickets is well known 
Heliotherapy is of great s’alue m atrophic arthntis It is surprising 
to see the excellent muscular tone of individuals who have been under 
heliotherapy for years Unquestionably if these patients had not had 
bdJotherapy the enforced recumbency in bed would have resulted m 
marked atrophy of muscles and bones I prefer the terra heboaero- 
tktmpy 


PHOTormaiAPY means treatment by various hgbts The ultraviolet 
lamp is an Irmtation of sunlight but a very efficient one The exact 
action has not been determined The two main types are the quarti and 
the carbon 


Lamps may be air cooled or water cooled The dosage of photo- 
therapy depends upon the type of light used the individual character 
Istlcs I e. blonde or brunette the distance from the body and the 
duration of exposure 

The principles of heliotberapy apply to phototherapy The Infra 
red light owes its virtue to the radiation and penetration of heat 
The quarti ray is better known as the ultraviolet ray It is called 
the actinic ray because It has the power to eidte chemical action and 
more effect upon photosensiUre paper than other light rays and 
Is called ultrawolet because it hes just beyond the violet of the visible 
spectrurru voiuie 
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Tte application of the ultraviolet ray la foilowed by two rttctlaa 
— a local and a general one The local is manifested by varlcuB wpw 
of erythema, the general, by various blood chemialiy rea^^ w 
sum total of which may be said to be decidedly beneficial in nai^ coo- 
ditlons , 

One cannot allow this opportunity to pass without calQng ah®™® 
to the fact that phototherapy has been used Indiscriiriiiat^ 1® 
and every condition. This state of affairs Is deprecatw ind saouid 
condemned Ultraviolet radiation has considerable value 
ologic point of view, but this has been greatly overdone and ani^rt. 

Phototherapy is Indicated In atrophic musde and ^int 
in nutritional disturbances tuberculosis and arthnUs, ni 
from fractures and sprains and strains In general, the inorca 
and contraindications are similar to those for heliotherapy 

Mechanotherapy — Mechanotherapy includes vanoos 
apparatus which perform passive movements of the limbs, as ui 
by the Zander apparatus .. ^ 

The Europeans are more partial to this type of finds 

the Americans, In most of the larger European clmics, w 
immense rooms with Innumerable pieces of Zander 
apparatus Is applicable to almost every type of Injurv and 
One sees a patient having his thumb moved for him at a repi ^ ^ 
another patient having his fingers moved at a certain ntw 

■ amount of force— onother fa having his foo^ suplni ^ 


certain j 


Dated dorslfiexed plantar fiexed or dreumduded- One ^ 

being flexed or extended at rhythmical intervals or a Wp o'™*, 
ducted adducted, flexed extended or dreumdurted — a . .—i 

through its range of motion — another an clbow—another a 
BO on. There Is no doubt that there fa considerable ^ 

Zander apparatus but one should not lose sight of the fact ujai 
physical therapy must be mixed with brains” in order to ac«*npJ^ 
desired results and there fa no suhsUtute for human hands and 
brains. In America, one might say this form of Zander 
treatment has not been very popular Less annbersoine 
therapy has been de\'eloped espedoDy by McKenxie. It fa a valium 
adjunct to the restoration of movement and function, 

Rjotuatoh.— The Drinker rtspirator bee been described In 
ume I Hoirever irom the standpoint o( the orthopedic surgeon in^ 
treatment ol infantile paralyxls it may be said that, in cert^ ^ 
11 the Drinker apparatus is not at hand and functioning aU ''X 
pedic surgeon s armamentarium may not save the patients Die- , 
indlcaUons are to carry a paUent through a transitional 
respiratory paralyxls. It may be used In cases of Intercostal paraly*» 
gi\*e those muscles a rest. 



Occupational Therapy H 

Medical Gymnastics — Exercises. — ^Medical gymnastics or exer 
dses consist in musde education and reeducation. Their chief value 
bes In the treatment of patients with mfantlle paralysis spastic paral 
yais brachial birth pals> scoliosis arthntis posturd disturbances and 
neuromuscular conditions The equipment of the gymnasium consists 
of parallel bars upright bars wall ladders stall bars tables benches 
chairs wall mirrors wall exercisers traveling rings horses and floor 
mats 

Active movements are those earned out by the patient. Passire 
movements are those performed by the physical therapist. The latter 
are employed chiefly when active movements are impos^le because of 
weahness pjaln or Igrb of cooperation, or in the presence of adhesions 
that limit movement. Resistive movements are those performed by the 
patient against the resistance of the physical therapist and nee versa 

Gymnastics Include those performed on land and those in water 

SwnxiiiNO — ^Hydbocymnastics — Hydrogymnastics is a term coined 
by Lowman and includes special types of exerexses performed m the 
water with and without support Ihls valuable method is discussed 
m Volume HI 


Occupational Therapy — The Importance of occupational therapy 
cannot be overemphaai^ 

The chief indications for occupational therapy in diseases de- 
fonnities and disabOlUes of the extremities lie in the treatment of such 
conations as fractures dislocations infantile paralysis spastic paral 
ysU Sprains and strains myositis fibrositis and arthritis 
Because It involves active movements It may be employed at a very 
early period during treatment The subject of curative workshops Is 
treated in Volume I 


By giving the patient purposeful acts to perform, making them 
very interesting and educational to him and by stimulating his ego 
one may accomplish very much It is very rarely that the patient will 
overdo to the extent of doing harm because he is guided by discom 
fort and pain 

Mock and Abbey state that back injuries form a large percentage of 
the group m which physical therapy and occupational therapy com 
blned can be of inestimable value to the surgeon In case of nerve and 
tendon sutures muscle transplantatjon, infantile paralysis chronic 
arthntis osteomyelitis, tuberculous and nontuberculous Joint 
occupational therapy has its important place In some cases the appU 
cation fa purely div'crsional while the affected parts are at rest In 
others the work consists m reeducating the Joints, muscles and nerves 
to their normal functions For those wbo win not ngntn be able to 
^ on tbtir a now sot of mnsdos or Dtrvas must bt trained 
to funcUon Nritliti physkal therapy nor occupaUonal therapy should 
be carried to the pouit of fatigue occupations should be givm which 
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ore best fitted to meet each pccuHor condition of the case. The 
should be encouraged and stimulated, and his achlevementa recogniied 
and rewarded 

Support. — In the nppUcabon of bandages, one must be 
not to interfere with circulation In adhesive strappings, the 
thing IS to avoid constriction of arculatlon One 
in every case the complete endrcUng of a Hmb by one strip of 
In the application of splints or braces, one may say that they t ny 
used or abused, depending upon the s^l and experience of w 
who apphes them. Splints and braces are not universal but 
mdlvidualUed to the particular patient 

Iinmobihxation- — InunobtUiallon includes bandaging atra^^jinS* 
splints, braces and casts 

Bandages — Bandages arc made of gauze musUn 
woven materials which are resilient and therefore can 
and compression It Is Important in the application of ^ ^ 

that no constriction of the circulation results. If 
becomes cyanotic the bandage is evidenUy too lighU Inm are 
types of resilient bandages such as the Ace and the Tetra 
These bandages are woven so that the bandage acts 
support. They have a definite place in the treatment of vancme^^ 
and other arculatory disturbances There are combination 
with adhesive on cme or both ddes. 

Splints — Various types of splints are illustrated in Figures i6 
55 56 and 57 

Braces — ^Various types of braces are illustrated in Figures 7 

55 56 57 62 and 64 , -rlv *od 

The surest way to get rid of braces Is to put them on c&xij 
wear them faithfully until they arc no longer necessary 

Casts — ^Every one who engages In physical therapy 
the principles of plaster-of-paris technic and how to handw 
especially those that arc blvalved. 0 lO, 

Various types of plaster casts are Illustrated In Figures 3 S • 

II 15 51 52 53 and 64 

A cast never made a }oint perraanenUy stiff Any 
a disappears. It Is the disease or 

stiffness. When the disease or trauma predisposes to Joint ^ . 

^ e^iy phyrical therapy Is neoasary to prevent stiffn« ^ 
if prolonged interferes with physical therapy and therefore, to n- 
extent is responsible , f. 

PlMltr jrc tmiaUy made of crinoline or 

the meehej of which U rubbed the plaster-of paris powder The 
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age is then rolled and stored until used The most common type of 
crinoline is that whose roeshea are 28 or 32 to the mch. 

When ready for use the plaster bandage Is seated m a bucket 
two-thirds full of lukewarm water The addition of salt hastens and 
sugar retards the setting The bandage is laid 00 its side until oU the 
air bubbles have ceased to appear at the top of the water which 
mi>flnq that all the plaster has b^ saturated It is then lifed out both 
ends squeeied and twisted through a small arc, to get nd of the excess 
It IS untwisted flattened out and the end of the bandage found and un 
raveled a few Inches when the bandage Is ready to be applied. Plaster 
of-paris bandages should be applied o\’er one or trro layers of stockinet 
One layer of stockinet is most commonly used then a layer of sheet 
waddmg then a gauze bandage and finally the plaster bandage If 
two layers of stockinet are used no other padding is used except over 
bony prominences such ju the patella, the ankle bones and the heel 
One should be careful to pad the Achilles tendon region because of 
danger of causing pressure 

One bears the expressions corrective ' cast splint or brace. They 
are mlsncmiers They are InstTuments of retention that is apparatus 
to maintain coirectloQ or ovcrcorrecUon after those positions have been 
obtamed by some other means such as manipulation or operation 

Adhesive — Adhesive strappings are of value in sprains and strains. 
Adhesive strapping of a foot and ankle is found In Figures 40 41 42 
and 43 lower back Figures 60 and 61 pelvis Figures 60 and 61 
Other regions frequentl> strapped with adhesive are the metatarsal 
big toe little toe knee hip and chest 
Elastic supports for the metatarsal region the ankle the leg lower 
leg and the entire are of some value especially m those cases of 
arculatory disturbance in which there 13 swelling of the hmb such as 
varicose vdos and in traumatic conditions such as sprain and strain 

Feauis — The most common frames in use are those of WTiltman 
and Bradford The Bradford type is a gas-pipe frame made usually 
of H to Inch gas pipe This is rectangular in shape with an elbow 
at each oi the four comers Over this frame there Is stretched a canvas 
TTie canvas may be in one two or three pieces 
The ^Tiitman type Is a curved Bradforf frame 
A Balkan frame 13 an overhead stnicture consisting of four uprights 
wrrespondmg with the posts of the bed— two longitudinal boardsor 
bars and two cross bars It is used primarily for overhead suspension 
in of fractures A trapeze Is suspended so that the patient mav 
pull himself up ^ 

In Locomotion.— These include cratches canes and artificial 
CsuTcmra —Cratches are niustrated in Figure r 
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are best fitted to meet each p>ecullar conditloii of the case. The pitic4 
should be encouraged and stimulated, and his achievements recogolied 
and rewarded 


Support — In the application of bandages, one must be very cueM 
not to Interfere with drculatlon In adhesive strappings, the Impcrtirt 
thing is to avoid constriction of circulation One should try to inid 
in every case the complete encircling of a limb by one strip of pUsto 
In the application of splints or braces, one may say that they m*y t* 
used or abused dependmg upon the skill and expcnence of the pea® 
who applies them Sphnts and braces are not universal but mnit w 
individualixed to the particular patient 

ImmobillzatioiL — ImmobiUxatlon Includes bandaging, strai^iing. 
sphnts, braces and casts 

Bandaoes — Bandages are made of gauze, muslin and 
woven materials which are resilient and therefore, can act “ 
and compression It is Important In the application of the bai^ 
that no constnctioQ of the drculatlon rtssults If the lunb 
becomes cyanotic, the bandage Is evidently too tight. There are vsot 
types of reslhent bandages such as the Ace and the Tetra banw^ 
These bandages are woven so that the bandage acts as a reaw^ 
support They have a definite place In the treatment of 
and other drculatory disturbances There arc combination banfago 
with adhesive on one or both sides. 

Splints — VancKis types of flints are Illustrated in Figures 54 
55 56 and 57 


Bbaces — Various types of braces are Hlustreted In Figures 7> 
^3 14 16 54 55 56 57 62 and 64 , 

The surest way to get nd of braces is to put them on ear y 
wear them faithfully until they arc no longer necessary 


Ca^ Every one who engages In physical therapy shc^ 
the principle# of plaster-of-paris tprhTifr. and bow to handle casw, 
esp^y those that are bivalved. « ,0. 

Various types of plaster casts are fflostrated In Figures 3 » 5 
II 15 51 53 53 and 64 , 

A cast nero made a joint pennanently stiff Any atiffnos 
a ^ qu^y disappear. It i, the disease or trauma tot 
or touma predhtposes to Joint 
Is necessary toTS^ stiffness tte 
if prdonged Int^ercs with physical theraw and therefore to tot 
ertenL Is resDonsJhl.* •' 


extents Is responsible, 

PlastCT 'Mo^ges are tuuaffy made of crinoline or toUtan '"T 
the meshes of which i, rubbed the plaster-of-paris powder Tire 


tarlatan 


Into 



Manipulative Therapy ‘vSSiM] 

The patient usually learns the best manner of using one or two 
canes. 

When one cane is used It should be placed on the weak or disabled 
side. 

When two ranes are used they should be used m a manner similar 
to that employed with crutches vu protrusion of the right cane then 
the left foot, next, the left cane and finally the right foot 

Aktotcial Luibs — The subject of artificial arms and legs Is dis- 
cussed in detail in Volume II 


Manipulative Therapy Bnacmcnt Foret — Manipulative ther 
apy includes that performed gently and over long periods and that 
performed quickly under anesthesia. Local spmal or general anesthesia 
may be used 

One should be careful in performing manipulation under anesthesia 
except in a few conditions 

Bnsement forc6 may be used In a refmeture of bones to correct 
deformity This was a common procedure during the late war 

Manipulative therapy is Indicated principally m those condidoos 
which follow several weeks after an mjury that is those conditions 
doe to adhesions rather than to arthritis ManlpulatioD is Indicated in 
those conditions where because of a comfortable posture dimng an 
acute iUness a person develops a cootractore such as an addu^on 
contracture of Um thigh or of the shoulder or a fiexlcm contraction of 
the dhow or knee 

The foTlovrfng are bnef outlines of the technic in manipulating 
representative joints 


1 Eip With the patient completely anesthetixed and the pelvis 
and opposite leg secured firmly to the table the affected hip Is flexed 
with the knee flexed it is th« extended then flexed with the knee 
extended It Is then adducted abducted extended with the knee ex 
tended drcumducted, then rotated inward and outward It is then 
hyperextended over t^ edge of the table In some cases the adductor 
tendons must be divided before abduction can be jjerformed. 

2 Knee With the pelvis and the other Umb hSd firmly the knee 
is gently flexed then extended two three or four times It Is not used 
as a pump-handle In all cases of manipulation of the knee one should 
see that the foot and the hip on the same side can be put through 
the normal range of movements 

3 Ankle Manipulation of an ankle Includes dorslflexlon plantar 
flenon, inversion eversion supination pronation circumduction 
dorriflexion and supination at the same time are the stnt qua non in 
manipulation ol the ankle 


4 Foot ilanlpuUtlon of the foot includes that of the subastraga 
lar Joint throng the ursal Joints through the tarsometatarsal J(5nt3 
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Crutcha are measured tor aMta 
height ot the individual Another met^ is to 
trom the arilla to a point 8 Inches 

the tooL Crutches come in even sIm only md, ^ 

the larger sue should he prescribed and then cut on k “i” 



Tkl — Special type of cnitch. SobtfUntloB ol ■ bi»chi»l 

should be applied and axillary pods should be added to 
to prevent Irritation and cnitdi palsy , the 

If a patient is allowed to bw wd^t on C®^rirardi th^ 
nethod of prottreMlon is as follows place one ^—.jnitijr 1*^ 



in order to keep the Injured part off the ground witoou 
pcKds and spine. ^ gre ^ 

Canes —C anes are used during the stage after ^,.t^ 
longer necessary They may be used in minor cono 
crutche* are not required 


Maiiipul*tivc Therapy 

The patient usually learns the best manner of using one or two 
canes 

When one cane is used it should be placed on the weak or disabled 
nde. 

When two canes are used they should be used in a manner aimilnr 
to that employed vrith crutches vix, protrusion of the right cane then 
the left foot next, the left cane and finally, the right foot, 

Aktificial Luibs — The subject of artificial arms and legs is dis- 
cussed m detail In Volume II 

Manipulative Therapy Bnsement Forc6, — Manipulative ther 
apy includes thm performed gently and over long periods and that 
performed quickly tinder anesthesia Local spinal or general anesth esi a 
may be used- 

One should be careful m performing manipulation under anesthesia 
except in a few conditions 

Bnsement forci may be used In a refracture of bones to correct 
defomutj This was a common procedure during the late war 

ilanipulative therapy Is mdeated principally in those conditions 
which follow seve^ weeks after an mjuiy that is those conditions 
due to adhesions rather than to arthritis ManlpulatioD is indicated in 
those conditions where because of a comfortable posture during an 
acute niness a person develops a contracture such as on adduction 
cootracture of the thigh or of the shoulder or a flexion contraction of 
the ribow or knee. 

The follcrwing are brief outlines of the technic in manipulating 
representative jobts 


I Btp With the patient completely anesthetked and the pelvis 
and opposite leg secured firmly to the table the affected hip Is flexed 
with the knee flexed It Is then extended then flexed with the knee 
extended- It is then adducted abdneted extended with the knee ex 
tended drcumducted then rotated Inward and outward It is then 
byperextended over the edge of the table. In sottr cases the adductor 
tendons must be divided before abduction can be performed- 
3 Knee Wth the pelvis and the other limb held firmly the knee 
is gently flexed then extended two three or four times It is not used 
as a pump-handle In all cases of manipulation of the knee one should 
see that the foot and the hip on the same side can be put through 
the normal range of movements 

3 Ankle Manipulation of an ankle Includes dorsifltxion planUr 
^cm Inversion eversion supination pronatJon, circumduction 
dorsifleadon and supination at the same time are the sme ova non in 
manipulation of the ankle 


4 Foot ManlpuloUon of the foot includes that of the subastrajm 
far Joint through the tarsal Joints through the tarsometatarsal JeSu 
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Crutches arc measured for adults by subtractiag i6 
height of the ladivldual Aaothcr method Is to 
f?r the axilla to a ,»lnt 8 laches 

the foot. Crutches come la evea s^ oaly o^ tip 

the larger sire should be prescribed aud thea cut oB Kuooer up 
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Fkl 1 — Special type of cnitdL SobaUtotloa of • Indilal 

sboiild be applied and nxinary pads should be added to th* 
to prevent irritatlcm and cnjt<i palsy , the 

If a patient is allowed to bw weight on both the® 

method of progression Is as follows place one ^njfljniDg 
the opposite foot then the second crutch and pat 

If a patient walks with crutches and one leg 
crutches forward then the leg the affected leg xt. ^ 

preferably with a block under the shoe (heel and j tilths ^ 

in order to keep the injured part off the ground witnou 
pelvis and spine * km are 

Canes — Cones are used during the stage after cru ^rbere 
longer necessary Tbe> may be used In minor condiuou^ 
crutches are not required 




F»i 3— Lrtb type of atw-bar cm* for coottnHml chib fert, A cowrenlU] ciab 
ffrt la m child i dayi oW B one foot comded mud la pksler cut C, both feet 
coTOt^j D cnnt bai rnide of tontoe depnamon to mmbtadn ntwird rotmtlon of 
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m^ta^hnlimgEal Joints In tbs metataml Jobs 
tbs taporlmt consideration fa plantar Ibsdon. 

.n entirdy flat and sscnred to U* uMe, 

^shOTldCT is first manipulated gently in lorrratd fledon with tk 
tonrard flodon with the elbow extended, loomd 
wi^ / toe fo^rra both Id supination and prtmatloa, gnitk 
Ruction, for^ abduction (holding the scapula firmly), badnnni 
ension of the arms circumduction of the shoulder and coogticte 
a^ external rotation The most important rooveroents tlui 
X “ obtained are abduction and external rotation. 

.t o'bow IS flexed and extended three or foot tines 

with rae foream both In pronatlon and supination 
. 7 j, , ^ wrist should be dorsiflexcd, palmar flexed ftircnl 

!f radlalward and ulntrward, the important coasidetBtixa ere 
aordflexion and supination 

be manipulated so that It caa be pal i" 
dm of grasp — as though it were grasping a tumbler 
PrL,!,!' Ih manipulating the neck one should be very csoliocB. 
ino flexion of the bead, extension of the head latersi iietd- 

th! tbe shoulder ot the same sde, tbea 

lett ~ j gradual rotaUoo to the ri^t and rotatkn to Ije 

most a.i,™ ^ ^rned that manipulation oftbe neck is one of tk 

which i ‘ be one of the most haimlul, peoeedures W 

which an mdtvidual may be subjected. 

“oy oause disabilities and deiormitiea of tbe 
a very long list, roost of which have beeo 
in this chsnfm Ibose not discussed hi detail will be inchKieii 

moll,. nJS.f' bP^flal conditions Include congenital, Infectious tr^ 
^ mechanical static, postural, neuro^ and funch»*l ■»- 

CoNoENtTAi, Darsers Awn DEFOBinriEfi 

fl'iormltles, the most important to be 
^ are dubfoot and congenital dlslo^Uon of tbe hip 

CCUFFOOT 

S^du^oS'^t^ ” '“hpiired , 

calcaneovalgua. ‘yP* congenital eqninovana and 


Talipes 


TtUpea 


(equinus 
\ca{cai>eu3 
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Fm, 1 — Eitreme type of confRitUl chibfoot teSpo «iti1dov«jd» In boy f n yeui, 
«ho bed had do tretUamL hote Uk Uije borne In tbe rtfloM of the cnboid b one* . 
(Coortefy of Dr John L. Porter ) 



Fro, 3— Lemb type f crto*-ber ost for coscralul dob feet A, auwcnhil dob 
feet b ddkl cfayi otd B o« foot corrected tod b ptuter ctrt C, both feet 
coneeted D crow btr mide of tonjoe depraton t nahroin oututrd roUtion f 
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and through the metatarsophalangeal joints In the rnetstHmi jcinh 
the important consideration is plantar flexion 

5 Shoulder With the patient entirely flat and secured to the taHe, 
the shoulder is first manipulated gently in forward flaioD with tk 
elbow flexed then forward flexion with the elbow extended, forwiri 
fleiicm with the forearm both In supination and proaatfcc, psdt 
abduction forced abduction (holding the scapula firmly) 
extension of the arms, arcumductlon of the shoulder and 
internal and external rotation The most Important movoneiils tut 
must be obtained are abduction and external rotalloa 

6 Elbov The elbow is flexed and extended three or four toes 

with the forearm both m pronatJon and supination- . 

7 Wnst The wrist should be dorsjflexed, palmar flemi 

laterally, radialward and ulnarwurd, the important considerations art 
dorslflexion and suplnatiom u ^ 

8 Hand The hand must be manipulated so that It can be pn 
the position of gra^i — os though ft were grasping a tumbler 

9 Htch In manipulating the neck one should be vyy 
Produce gentle flexion of the head, extension of the bead, latcrw 
ing 80 that one ear almost touches the shoulder of the same 

the other aide then gradual rotation to the right and rotafl® o 
left The reader is warned that manipulation of the neck is oi^ o 
most delicate and It may be one of the most hanniul, procetwr* 
which an individual may be subjected 


The conditioiia which may cause disabilities and 
extrtsmlties constitute a very long Ust, most of rridch have b^ ^ 
fliTHed In other chapters Those not discussed in detail will be 
in this chapter SpeoaJ conditiona include congenital, infettoau 
made, mechanical static, postural, neuropathic and functkmai oa- 
orders. 


CoNOaNTTAL DejxCTS ANP DlTOlzMlTISfl 
Under congenital defects and deformitie* the most important to 1* 
considered are clubfoot and congenital dislocation of the hip 


aubf<^ may be congenital or acquired. 

In clubfoot, the two main types are congenital equinovanis 
calcaneovalgus 

Talipes jec^nos 
(calcaneus 


and 


Talipes 




valgus 


valgus 
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taneous reductioiL In the older cases treatment includes manipulation 
under anesthesia retention In plaster casts which are c h anged m 
periods ranging from 3 to 6 months then follow up treatment which 
mdudes exercises and baths such as the brme bath of Denuci and the 
Galeaxri Putti and Ridlon mampulatfons Open operations are re- 
quired in those cases which cannot be reduced by the closed method 
or m thcoe hips which will not stay reduced bj the closed method 

The chief manipulations or maneuvers for the reduction of con 
genital dislocation of the hip mclnde those of Pad Loreni, Caleairi 
Putti Ridlon Bradford Davis and CaloL E\’ery textbook of ortho- 
pedic surgery describes some of these methods At the time of change 
of the cast and foDowmg Its final remofl.’al bathing of the hips and 
lower extremities m warm water and application of beat follow^ by 
gentle massage are indicated As a rule these patients can be trusted to 
return the leg? to normal position by being allowed to exercise them 
cautiously espedaily in warm water 

CONOENITAr, DISLOCATION OF THX KNEE 

Congenital dislocation of the knee b a rare deformity characteriied 
by genu recui^-atinn or a backward cunmg of the knee Joint The early 
treatment consists In gentle manipulaticm to fiex the knee and the 
application of a splint or plaster cast to hold it In the fiexed position 

MacFarland and McJIurray have devbed an operation seebonmg 
part of the quadriceps femoris muscle followed by flexion of the knee 
If the cMd is seen and treated very early operaPon is rarely 
necessary 


CONGENITAL DISLOCATTON OF THE SHOULDER 

Congenital dislocation of the shoulder is a \-erv rare deformity 
There are not more than 25 instances reported in the literature several 
of which are not authentic. The treatment consists in gentle manipula 
Uon and retention followed by phy’sfeal therapy including gentle 
massage and more gentle movements. 


CONOENITAL FLATFOOT 

The etJologic factor of importance In congemtal flatfoot Is heredity 
It is more often transmitted from the father s than the mother s side 
The importance of the accessory scaphoid should not be overlooked 
This is an adventitious bone In the ix^on of the tarsal scaphoid. The 
important factors are the early recogmtlon and early treatment The 
best early treatment is a plaster-of paris cast maintaining the posterior 
portion of the foot in supination with the fore part of the foot in oro- 
naUon that Is the posterior half of the foot should be Upped outwind 



Deformldea and DUabflitles of Extrtrida 

The treatment may be divided into early, intermediate 
Treatment includes manipulation, overcorrecUon and retento 
braces or spUnts. In the final stages o( treatment, one 1 ™°^ 1 ®?“ 
shoes with modifications, exercises, massage and 

When one finds congenital equlnovams, be produces a caianco- 
vnlgus and vice veria „ ,, 

Pes planus is flatfoot Metatarsus vanis is 
per cent of congenital clubfeet arc of the type In s. 

pointed downward and inward type occurs cmce ^ 
births, 65 per cent are in males and 57 per 'nf^o tocd- 

The delormlty Is usually said to be due to posltio^ > 
ity Is found to be a factor In 5 per cent of the cases, 

cent of the cases are In the first born. dem* of 

The chances of cure depend upon the age, the 
deformity) the degree of rigMt> the may I* 

sistcncc of the treatment and observation Active 
necessary for months, and care and supervision loi y 
narrow foot U much more amenable to treatment 
chubby foot 

Treatment. — The treatment for clubfoot iMy the 

during Infancy, dxiring cbfldbood or in adult life, out jud 

better The object Is to correct the deformity w STcd^ ^ 

to maintain the correction untD proper use of tw tw 
perroanent. Some form of treatment should be ^ ^rilb* 

The means of conecting the deformity are manipolauan t Qngfafi® 
out anesthesia) the use of casts and braces, and Tbc 

la rarely necessary when the patient Is seen soon juw rtjsppiBft 
various methods of retenUon consist of bandages, aohrarre 
plastcr-of-paiis casts and braces , ^.{5 (evtf 

I cannot recommend too strontfy the use of plaster cor 

though the Infant be but one hour old) to retain ® 
rccted positiou which has been obtained by gentie ^ 

Manage exercises and modification of shoes are ot^ f-idocs**'^ 
importance. In older Individuals, operations on the bone*, 
other tissues may be necessary ««»(no ms*' 

In clubhand the treatment includes manipulation te 

sage further manipulation braces and ccendses, Opetabon 
necessary 

CONOEKnAL nmoCATlON or THE HIP 

Congenital dlslocaUon of the hip is the most import^t 
dislocation. The displacement may be izpward bachwaro or 
Tbc most common U upward and badeward. Early ^ 

what Putt! has described as a triangular frame which Is ,ncs>* 

child 8 legs so as to produce abduction which usually res*"^ ^ ^ 
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Deformities and DUabilrties of Extremtia 



Wtged prc«malo«. 
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sprain strain, rupture of muscles rupture of tendons flat feet, knock 
knees and bowlegs These conditions are described at length in other 
chapters 



ABC 

Fb. 8— Titnmitle right flitfoot (•) ffwrt view (b) nar view (c) c p pec tw! in « 
plffter cstt. 


In regard to trauma and postural cases practically all physical 
therapy agents have been discussed lo the cb^ters on fractures and 
dislocations m joint injuries (Vols II and III) 

SPRAINS AND SHtAINS 

It has been stated that a sprain Is worse than a break.” This is 
grossly untrue because most sprains are mistreated. The proper treat 
ment for a spramed ankle for example, is absolute rest and elevation 
of the limb the application of cold and a compression bandage In 
athletic mdividuals weight bearing should be encouraged In others 
It IS contraindicated. 

McnneH advises early movement and massage without fixation 

Smart advises the early use of graduated muscle contractions by 
means of his electric cofl and no immobilization 


RUPTURE OF MUSCLES 


In cases of rupture of a muscle the early diagnosis is Importanti The 
treatment mdudes rest relaxation of the muscle application of cold 
and ratanUon jupport. RccenUy It has bttn advistd to intact novo- 
calne Into tha muscles to cause relaiaUon Heat massaea and rattle 
active movements are Indicated. ° 
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and the fore part of the foot tipped inward so that the Hg toe « 
the cast The cast should be replaced every two or thr« 
be followed by adhesive strapping or, preferably, a 
tlons of the shoes ore very Important and consist in 
Inner border of the heel and the outer border of the so^ rot 
the shoes are of value In supporting the longitudinal 
should be started as soon as the child can comprehad 
important and contrast sprays may be used for older chUoren. 


SPASTIC PASIAI.VSTS 

The causes of spastic paralyria are intra and 
Intra utenne causes are defects or conditions within ^ ^ ^ -jj 
cysts and bemorrhW The obstetric causes are traiinmdomx^ 
immediately after, birtlL The latter is illustrated by 
at resuscitating a '‘blue baby ” The treatment ctTDS^ in 
and curative measures, prophyiaais Including j 

The curative measures Include the following lumbar punrti^^^ ^ 
tion Bwimming atretchlng of contracted structures, walttn& 
walker or crutches braces and neuromuscular training . 

Id the treatment of spastic paralysis one should emphasue ^ 
of heal in order to relax musdes withholding massage, ©ort- 
ness in handUng the patients, to the extreme wop<^ 

meats A movement directed by the brain and carried out oy 

muscle or group of muscles, with no overflow 
producing purposeless movements is the acme of penonntf^ 
Lowman has cmphasited the value of a lo per cent 
perature of the water used in swimming over that usca 
myelitis cases 

BRACHIAL BOITH PALSY 

In brachial Mrth palsy the important points are , twtcHal 

and early treatment A new bom child with the diagnosb ^ 
birth palsy should have Its arm suspended from the wire 

by a slmg In the form of suspension guy ropes A very 
bra^ of the Sever type should be made Physical therapy 
includes massage and gentle manipulation Operations are 
in certain cases They usually arc required In those cases 

neglected. The most important operation is the minor 

the name oi Sever in which the pectoralis major and u*/-«nulsd® 
tendons arc cut In some cases the coracobrachialls and so oitadc 
are also releasetL Klelnberg has recently advised a capst^ 
operation which is evidenlly very benefidaL 


Traumatic CoNumoNS 


Traumatic conditions Include Industrial occupational 
or sUtic These Include fracture dislocation fracturc^W®® 
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KUPTUJLE OF TENDONS 

Rupture of the tendon often requires suture wblch sliould be done 
early so that active motion be instituted as soon as possible. 
Splints beat, massage and gentle active movements are mdicated. 


FEACTU11E3 

In the treatment of fractures one must emphasize the importance of 
rest, reduction retention early active motion beat and physical 
therapy Some advise occupational therapy as being of greater value 
than physical therapy 

This subject is discussed at length in Volumes II and HI 


DISLOCATIONS 

(See Lindsay and Brown VoL HI ) 


Conditions cf Infectious Ojucin 

Infectious condihoos Include tuberculosis syphilis Charcot s joint, 
syringomyelia, infections with pus organisms mfectians with unusual 
organisms osteomyelitis infantile paralysis and encephalitis 
The physical therapeutic measures that are of value in mfectlons 
are beat, in the form of radiant beat or fomentations elevation ultra 
violet and roentgen ray therapy and hydrotherapy In the form of 
packs One must be careful to prevent contractures deformity and 
adhesions. The technic of maslons and drainage is not Included in this 
chapter 


TUBEBCULOSIS 


In the treatment of tuberculosis of bones and joints the important 
factors are rest, proper spllntiag prevention of deformity correction 
of deformity ff ft has ocnirred and preserv-atlon of function or the 
restoration of function If it cannot be preserved 
In the treatment of tuberculosis of bones and jomts many physical 
therapeuUc agents are of great value These mdude rest, recumbency 
support, immobOjiation plasler-of paris casts braces therapeutic 
baths behotherapy phototherapy and occupational therapy 
Arthrodesmg or stiffening operaUons are of great value. Thev are 
^rformri on tho spiM hip knee ankle, ahoiilder elbow and mlsL 
Tb^ read^ « referred to teitbookj of ortbopedrc snrgery for de*^p- 
tJons of these operations uestnp- 
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Fib. II >-A girl of 6 yetn wbo htd 
hfmtfle ptniyiii t Uk tge f fctn. 
Note teul rlgM ccoBotb vtLh Uw iliort 
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ria. \a^K boy 0{ Id yttn »ub mborcokA of tie iptee imud by » 
ftttloa toUow^ by a body out 


SYPHlLia — CHARCOT JOIKT 

t^tment ot syphilb one mujt be careful to 
^ty !U^ It deformity has occurred, It should be correr^ ^ 
physical IhetapeuUc means Inciuded are massaje, *plj^ 
Py^totherapy and dialbermy SpedBc treatment Inclu®* 
maiarta and arsphenamlne is not discussed in this chapter 


OSTEOMTEUnS 

mimti^'"^*““‘ osteomyelitis three methods wffl 

kes-KjS 

means of '>)' Baer which is the treah^*^ 

spedol proJSfttfe ^ ot'u,e‘'“'^'°* ’^''”®"Hl5^“^tlafli''' 
nuRsota are iosertedlSfn 1 "“SSnt are sterilUed andt« ^ 
eacellent results tditlad ^"Sod^^ numerous reports 


I be beie«!f 




portant in order that a strong group of muscles may not overcome a 
weak group 

In the case of a shoulder the arm should be abducted to a right 
angle for most of the day and ni^t being released four or five rir^ 
dally and placed in adduction for a few minutes each time One must 
be on guard to pre\'ent cootracture in adduction and Internal 
rotation. 

The elbow should not be allowed to develop a flexion contraedem 
the wnst should be held in dorsificxion and the fingers In the position 
of grasp One must guard against pronatlon deformity One should be 


oo roiAPUr 11 
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3 The aluminum and potassium nitrate treatment Is the use of 
this chemical done into a poultice using rolled oats, whkh fa 
piled to the limb There arc reports of excellent results foOowlii| thfa 
method 

The physical tbcmpeutic measures that may be of value In vxx 
cases of osteomyelitis include phototherapy, heliotherapy, the ariKt 
arc lamp and occupational therapy One must endeavor to miiutih 
muscle tone and counteract atrophy of muscle. Transfusion of Wood fa 
Indicated in some cases 


ANTEaiOR MUOlTYTLinS 

In the treatment of anterior poliomyelitis, or Infantile 
physical therapeutic measures are indicated in every stage, Indw®* 
the preparalytic, paralytic, subacute and chronic, I>uring the 



Mrum Is probably the owst Importool 
'^ta^rtanco of W lisJUons or 

^ includes 

o' ‘n a position ofoautral musda piUI Is '•«5 



poftant m order that a strong group of muscles may not overcome a 
weak group 

In the case of a shoulder the arm should be abducted to a nght 
angle for most of the day and night being released four or five times 
daSy and placed In adduction for a few minutes each time One must 
be on guard to prevent contracture m adduction and Internal 
rotation 

'The elbow should not be allowed to develop a flexion contraction 
the wrist should be held In dorsiflenon and the fingers In the position 
of grasp One must guard against prooation deformity One should be 


30 [ySto? Deformlbea and Disabilities of Ertremflio 

very careful, if the thumb muscles are involved, not to allow deformity 
to occur 

Bed positions arc maintained hy means of pillows, boards il the 
foot of the bed, boards under the naattreas sandbags salt ba^ a*, 
splints and braces \Vben the patient Is ready for walking, crutcba 
or a special walker is to be used 

The causes of deformity arc unequal muscle puD, the 
gravity and the early use of weakened muscles. The cause of &■ 
abllltv U weakness of the muscles The various physical 
agents include medical gymnastics, massage, excrdses contrast 
neuromuscular reeducation and underwater gymnastics, I 
few cases used fever therapy that is, Intravenous injection of typow 
vaccine 

ENCEPnALlTIB 

The important factors to be mentioned here are the 
deformity, the correction of deformity and the prevention of 
The agents used are casts, braces splints crutches and canes w 
muscular reeducation is very important Operations on sympau*^ 
nerves are often of value. 


CoNttmoKs 0? Mbchaotcai. oa Siahc Origin 

The mechanical or static group of coodiUons Include flatfooti 
ta^ depresskra pea cavus, knock knee and bowleg ^ 

The ftmetion of the foot is to supply an organ of Jj. 

Is springy In order to avoid jars to the brain, spfnal jv 

domlnal organa Anything that Interferes with that function 
wh(^e body The harmful effects of foot disturbances 
in ^ foot, leg knee, back hip the nerves and the genery 
/ causes underlying foot disturbances art concerned wtlfl 
heredity occupation Injury, infection hard floors 
sidewalka asphalt streets shoes, bcaiery, the automobile a» ^ 
present-day living conditions 


TOOT DISTUREANCEB 


^ dcfoniJUa (3) diwi® of the b®o 

JoInU and(4)tnmon 

— fed— defomiUes that are 
of the HupemumcTary toes, united io^ 

Acoulred ^ overlapping and 

‘o Intantne paralysis « ^ 

^ ^ ‘0 depression of the fore of the fort 

region and to bunions Traumatic conditions are due to fr*®” 
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and dislocation Warts papillomas hard and soft corns and drcula 
tory disturbances are acquired conditions 

Diseases of the foot are chiefly tuberculosis syphilis osteomyehtis 
and epiphysitis or inflammation of the growth<enter of the bone 
Arthritis or rheumatism may be due to any germ, to metabolic dis- 
turbances or to mjury 

Posture and Hygiene of the Feet. — Selecting tiie Cotmcr 
Shoes. — The subject of shoes Is very important The first question to 
be considered Is whether shoes should be high or low-cut. Both ha\*e 
eminent advocates but to my mmd the preponderating evidence is in 
favor of high shoes Lace-shoes ore, as a nile preferable to button- 
shoes 

There has been much discussion in regard to the flexibility or 
rigidity of the shank of the shoe Individuals without foot troubles may 
do very well In fleiible-shanL shoes Those who have foot troubles 
correct^le bv exercise only will do well in flexible-shank shoes but 
for that large number who need both cxerdsc and support the ngid 
shank shoe is at least temporarily of much greater value. The shoe 
should have a round toe. It should have a medium width shank. It 
should be made over a last with a straight inner border The height 
of the bed should be within reasonable hmlts as both extremes are 
undesirable not only because of the effect upon the feet but especially 
because of the effect upon the back. Shoe fitting is an art too little 
known. Every mdividual should change shoes once every day if 
possible Sho^ees or shoe-forms are valuable. Rubber beds as a 
rule, arc of distinct advantage In muumlxing the repeated shocks to 
the feet, legs and spine, and to the abdominal and pelvic organs 

Gaktzrs — Constriction of the leg is harmful to the circulation 
This IS true whether the constriction be caused by a circular garter 
or by rolling stockings in a hard ridge or knot At the beaches one 
sees many young girls and women with deep ridges just alxn'e the 
knees caused by circular garters This causes interference with the 
return circulation of the blood end produces vancose veins 


Bathing the Feet. — Cleanliness of the feet is of the greatest im 
portance Ordinary bathing of the feet should be carried out once 
daily The soap used should be of a nonlmtating variety and the foot, 
after bdng dried should be dusted with a simple dusting powder 
For “tired feel” the addition of small quantities of salicylic and borK 
adds to the water may be helpful 

Conirast sprays for the feet and legs arc administered by sitting on 
the side of the bathtub and spraying the feet and legs with warm 
water for one minute and cool water for one minute Alternate fo this 
manner for ten minutes twice dafly Increase the contrast of the water 
gradtu^y from day to day ’Many prefer to use the warm spray for 
two minutes and the cool for half a minute ^ ^ 
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Contrast baths, nithougfa not so convenient are 0/ dHt r nrt vabcfc 
Improving the drculalion of the soft tissues of the foot aod bj. To 
take a contrast bath obtain two buckets, each large enough to 
both feet Fill one bucket about twi>thinls full of warm witer lod tie 
other about two-thJrda full of cool water Sit alongside of the bodets 
Place both feet In the warm water for exactly one mmate. Remove feet 
and place in the cool water for exactly one minute. Alternate in tte 
manner for ten minutes, 1 e., five minutes In each bucket locretse tie 
contrast of the water gradually from day to day If the cool ipffici* 
tlons are unpleasant reduce their lime to 15 to 30 seconds. 

Massage. — Massage of the feet twia dally, spending a few nrimiles 
every morning and nl^t, is an excellent tonic. In this massage H h xtfl 
to use cold cream cocoa butler, oUve oD, ofl of wintergreco or c 
analgesic ointment such as the following 


B OW muhhafae 
Jiddi MlkTBd 
MenltioUs 

CajophofK 

l%arolii 

t^BC. iqow ronu 



«s! 


^ et ft one. tjsd put In coflipBlhJe tube or Jer 
S*. U»e extenttljy for 10 tirfce daDy 


Bo not rub the skm, but use a deep rotatory movement of ^ 
thumbs and fingers ^ 


Applications, — Hot applications, consisting of 
wrung out of a hot saturated solution of magnesium 
we of value in relieving the ordmory painful foot 

For the jwuig girl’s foot there is M ^ 
orduwry Ct (Ldng if properly 
■Bd eeneSf entire body in developing baiince, 

^diS^ tone but careless methexJs on the put of ^ 

SX “““ «rche* to break dorm totad ^ ^ 

tlK age of°t^. Toe-todng should not be begun as * 'jJ'’ y 
overdone mav Ballroom dancing la eicellanl ejend« 

ntetatanal or^am^”“ symptoms of metatarsalgia, 1^ 
are ideal ^ Icfr-skating and 

figuS^gS^E^ and legs -nTiile skating on 

ll^ strap Vbould be worn over tte 

be worn ouuid7a^W^“ ^ bandaged or a skate-strap 
For the abnftn.. .i making a figure eight. 
of the lonBhuSuDd’trT^^ wakness of the 
else* have « great many »P<^ ^ 

t’^^red. They will be described later 



painful Hecla 


BUNIONS 


When the bnua of the big toe joint fa Intoed it fa calM » 
and corrapoiKfa with housemaids tn^ BaUux valgu! is tic 
applied to the outward devfabon of the big toe t\Tien a bmam occurs 
rSf region of the fifth toe it fa called a ^t^onette -nere ^ 
other conditions of importance in the region of the big toe vil ripd 
big toe joint rheumatic or gouty lolnt and sesamoiditis or intomation 
of one or both small bones under the jobib 


HAlOm TOES 

Bammtr tots are deformities that are inherited or acquired Sudi 
a toe IS often the site of a com. Overriding and underriding toes 
ma y often be trained to grow Into normal position by simple adhesive 
strapping Occasionally a toe is so long or so deformed that a surgeon 
should be consulted as to the proper measure to be taken regarding it 


PATNTUI. HEELS 

Pain In the heel may be due to a bony spur on its under surface 
or back or to bursitis or chflbUlns m tMs region Very often In the 
two latter cases It b necessary to rtmo\T the counler of the shoe, but 
frequently elevation of the heel In the shoe wUl afford rehef 

For or^oary infections of the foot— as a temporary measure — a 
hot saturated Epsom-salt solutioa applied contmuously hi the form of 
wet applications with considerable elevation of the foot, will be of 
much value. 

Concerning the care of the feet at various periods of life, I wish 
to say 


1 TAe fs/onr'j foot If there b no deformity care of the Infants 
foot consists of bathing and the apphcntlcm of a dusting powder If 
there b a clubfoot do not wait untfl the child b a year old but haw 
treatment started Immediately even dunng the first day of life 

2 Tie young ckRcTs foot It b Important that the baby's stockings 
and shoes fit properly Fat babies should not be encoura^ to stand 
too early as there b danger of causing bowlegs or knock knees Stiff 

shoes that b shoes reenforced with molded leather are of value 
in some cases of weak feet Babies should wear white stockings but 
care should be taken to prevent the shrinking of the stockinra from 
wwtog as ^ U^t a sock causes foot-compressira and 
produces injurious results 

3 Care oj tke Jeet oj the adotescem bay or girt From intanev to 

^rity and abimdimt cmtcim of the foot miudcj espeSuv 

^CMoI sreba fa of hlghot Importance. One abould^t^Wait 
tW the arch fa wtah but should aim to strengthen ft earlv aiwf tn v...., 
It Sfaong In buymg sh«, for .doIesreauXSily^Krdr S 
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Contrast baths althou^ not so aravenient, are of distinct viloe m 
improving the circulation of the soft tissues of the foot and kg. To 
take a contrast bath obtain two buckets each large enough to cont^ 
both feet Ffll one bucket about two-thjrds full of warm water and the 
other about two-thirds full of cool water Sit along^dc of the buck^ 
Place both feet in the v?arm water for exactly one minute. Remove feet 
and place in the cool water for exactly one minute Alternate in tte 
manner for ten minutes i e » five minutes in each bucket Increase the 
contrast of the water gradually from day to day li the cool ap^^lci* 
dons are unpleasant reduce their time to 15 to $0 seconds. 

Maasage — Massage of the feet twice dally, spending a few 
every morning and night, u an excellent tome. In this massage it is nw 
to use cold cream cocoa butter oUve oil oil of wintergreen or an 
analgesic ointment such as the foUovdng 


B OM mutth«rfcte 4 

Ackfi uEeyfid 4 

UcDiiioat 4 

Casrphoru: 4 

PbrnoUi i 

Uojt aquii roMie tj 

LaiwUd <5 


It et fL cuijt tad pQt to cotta paiLfe lube or 
Sif Um ertm&](7 (or e ois. twice 

Do not mb the skin, but use a deep rotatory tnoveroent of tb* 
thumbs and fingers 


Hot Applicadona. — Hot applications consisting of flannel^*^ 
ings wrung out of a hot saturated solution of magnesmn^ sitlpn^ 
are of value in relieving the ordinary painful foot- 


Foot Exerdse. — For the young ghl s foot there is no . 

greater value than ordinary ballet dancing If properly taught ^ 
good for the ieet and for the entire body in devdoplng balance po^ 
and general muscle tone but careless methods cm the part of 
student and teacher may cause arches to break down instead 
wming stronger Toe-dandng should not be begun as a rule 
the age of ten vears Rjinmrtm {. wweise. Wit n 


■ jj -**-'■**•'* VI u«: luuw iix-SKaung nuu 

are for tbc teet and legs mile slating on ta • ^ 

flguf^ght webbing or leather strap should be wort) over tie s'^ 
if necessary the ankles may be bandaged, or a skate-straP 

of the supporting 

of the lonjdtudinal and transiTrse arches a great many spechd eser 
rises have been prepared They will be described later 
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BUJnONS 

When the bursa of the big toe joint Is mflamed It is called a bunion 
and corresponds with housemaids knee. Eailux valgus is the term 
apphed to the outward deviation pf the big toe. When a bunion occurs 
In the region of the fifth toe It Is called a “bunJonette There are 
other conditions of importance m the region of the big toe vix. rigid 
big-toe Joint, rheumatic or gouty joint and seaamoiditis or Inflammation 
of one or both small bones under the Joint. 

HASOtER TOES 

Hommer toes are deformities that are inherited or acquired. Such 
a toe is often the site of a com. Ovemding and imdemding toes 
may often be trained to grow Into normal position by simple adhesive 
strapping Occasionally a toe Is so long or so deformed that a surgeon 
should be consulted as to the proper measure to be taken regarding it. 

PAXNnJI. HKET.S 

Pain In the heel may be due to a bony spur on its under surface 
or back, or to bursitis or chflbUms In this region Very often m the 
two latter cases it is necessary to remove the counter of the shoe but 
frequently elevation of the heel In the shoe wilJ afford relief 

For ordinary InfecGons of the foot — as a temporary measure — a 
hot satnrated Epsom-salt solafaon applied contmuously ^ the form of 
wet apphcabons with considerable elevation of the foot, will be of 
much ^ue. 

Coucermng the care of the feet at various periods of life I wish 
to say 

r The tnjan^s foot If there Is no deformity care of the Infant s 
foot consists of bathing and the application of a dusting powder If 
there is a clubfoot do not wait untD the child is a year old but have 
treatment started immediately even during the first day of hfe 

2 The young child’s foot It Is Important that the baby^s stockings 
and shoes fit properly Fat babies should not be encouraged to stand 
too early as iere is danger of causing bowlegs or knock knees Stiff 
ankle shoes that is shoes reenforced with molded leather are of value 
In some cases of weak feet Babies should wear white stockings but 
care should be taken to prevent the shrinking of the stockings from 
frequent washing as too tight a bocL causes foot-compresion and 
produces injurious results 

3 Care of the feet of the adolescent boy or gtri From infancy to 

proper and abundant exerdse of the foot muscles especially 
those of the arches is of the highest Importance One should not wait 
tm the arch is weak but should aim to strengthen it early and to keep 
It strong In buying shoes for adolescents especially when their feet 
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Contrast baths, although not so convenient, are of distinct value in 
improving the circulation of the soft tissues of the foot and kg. To 
t^e a contrast bath obtain two buckets, each large cnou^ to cnritahi 
both feet Fill one bucket about two-thirds full of warm water, and the 
other about two-thirds full of cool water Sit alongside of the bocieti. 
Place both feet in the warm water for exactly one minute. Remove feet 
and place In the cool water for exactly one minute Alternate in this 
manner for ten minutea i e , five mmutes in each bucket Increase the 
contrast of the water gradually from day to day If the cool applica- 
tions are unpleasant, reduce their time to 15 to 30 seconds 


— Massage of the feet twice dally spending a few minutes 
every morning and nl^t Is an excellent tonic. In this massage It fa wtD 
to use cold cream cocoa butter obve oil, oil of wintergreen or an 
analgesic ointment such as the foUowing 


OH gaultbertae 

Adcti 

MrathoUi 

Cub phone 
PbetwU* 

One. aqae iw 
Luwha 


If on^ aad pot In eolkprihle tnbe © Ju 
Slg. D»e exterrallx lot to min. dillr 

the skin but use a deep rotatory movement of the 
thumbs and fingers 

, Applications. — Hot applications consisting of flannel dress- 

gs out of a hot saturated solution of magnesium sulphate 

are of value m relieving the ordinary painful foot 

young girls foot there is no exercise of 
fr*.. ordinary ballet dancing if properly taught It h 

•nH fr. f entire body m developing balance, pok* 

methods ra 3 ie part of 

mmintr »+ cause arches to break down instead of be- 

tbe flffp nf f Toe-dandng abould not be begun, as a rule, 
w age of ten years Bflllrnom j. but if 


iHa flm «f Aw-t^emg abould not be begun, as a rule, ociu»c 
overdoM mnv Ballroom dancmg is excellent exeroM but if 

-ipiptoms of ^tarsalgia, i e. pain Jn ^ 
are Ideal Ice-skating and roller-sk^i^ 

fieure-eiffbt wphh ^ While skating on ice a 

log if necc^^’^L”! ^ over the st^ 


ina if nrcMMTO ^ strap should be »uiu u.u* 

d«, have h«o Z7 
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because U premdea a point of attachment for the AchTHes tendon and 
furnishes the initial bearing surface of the foot as It Rtrltca the ground 
in vralkmg 

When a foot is m action it is supported chleQy by muscles but 
when standing chiefly b> ligaments. 

Foot Postuie. — ^Normally a plumb line dropped from the middle 
of the kneecap falls throu^ the middle of the tibia the middle of the 
ankle joint and a point between the roots of the first and second toes 
If a plumb Unc is dropped from the middle of the back, of the knee. It 
should be parallel wii and bisect the heel tendon 

Footprints may reveal a high or a low arch, but they are not of as 
much practical value as is often supposed 
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are growing very rapidly or when tlie feet are unusually long tnd 
narrow care shc^d be taken to see that they are fitted properly 

4 Tht adult In the care of the adult foot, eierases massage and 
contrast baths arc Important Here proper fitting is necessary The 
fluoroscopc which Is in fairly conunon use at present is of great 
value m obtaining proper fitting shoes The most important measure- 
ment is from the tip of the heel to the middle of the big-toe Joint 

5 Tht foot of a pregnant woman must at all tnnes be properly 
supported because during fht^ period there Is a tendency to a rdaia 
tion of the supportmg structures due, first to the altered metabolism 
and secondly, to the Increased weight her feet are required to cany 
She must not go around the house barefoot or m be^oom slippers. 
Her feet shoold be exercised and massa^d twice dally 

6 In oid age frequent elevation of the feet and legs la a valoahk 
aid to the droilation of the lower extremities. This treatment is useful 
for any one past middle life It may bo followed to advantage for i® 
hour every morning and afternoon. 

7 Durmg and after an tnfeciton such as tonsillltia, inflaensa, scarirt 
fever and the like, bedroom slippers should bo avoided great care 
must be taken to prevent the relaxation of the supporting structures 
of the foot due to the toxemia or poison resulting from the InfwUn c. 


Under the term “occupational foot conditloiis ” we have the foo< 
troubles of the dentist, policeman iceman, barber, waitress, nu^ 
orderly chauffeur dancer and soldier The peculiar dronnstances that 
cause these disturbances cannot be enlarged upon here but thor treat 
m^t comes under the general rules laid down In this chapter 

St an d in g c:ause 8 more strain on the arches than walking because it 
nmusbes no Interval of reUef from weight-bearing. Many perBOos can 
walk miles without tiring but suffer considerably if compelled to stand 
m a street car or elevated tram for thirty minutes. 


P^ology of the Foot— The physiology of the foot 
entefly of the mechanics of a member whose function Is twofold first 
wt^t-b^g and second flexible locomoaon. 

Normally a plumb line dropped from the middle of the bieec^ 
tbi^gji the middle of the mortise-bone of the ankle arid throagh 
a^nt between the bases of the first and second toes. This Is fawm w 
bne. In a normal foot, a bne drawn throngh the 
middle ol the great toe and contlnned backward passes through « 
central point In the heel 

Tw Witt of greet Importance arc the astragalus and os cal^ 
because It Is the mortise-bone between the 
^ utragalus artrculatea with the tibia fibula, scapboW 

“ '• objected to more superiocumben 
weight than any other bone in the body The os calds is important 
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the inner surface (the tibiala) are stretched and lose some of their 
power It is a physiologic law that when a normal tendon is over 
stretched ft loses power and when allowed to contract, it promptly 
does so thereby usually gaining in strength There Is ^pmg of the 



Fu. * 1 . — Aegree o5 proomtioB or lUt feet. Note Wicc exoetoaes ot the ftnt 
metmUcml wltb boolona tod hilim vaigra. 


bones on the Inner border of the foot and oimpression of the bones on 
the outer border 

Careful examination often reveals that the general muscular condl 
tlon of a child suffering from flatfoot is below par there may be a 
8®®cralued muscle weakness Knock knees are more common fluin 
bowlegs A round back is frequently present The mother says the 
is awkward that it does not properly and that the anVy 
^n« protrude. There seems to be a bone displaced the ankles hnter 
fere and the child complams of early fatigue has ‘%eak ankles” 
and runs the shoes over unnaturally The child does not want to run 
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The subject of flatfoot can be discussed under flatioot in diSdren, 
In infants and In adults Tlie early treatnnent is very important and it 
support supination exercises, massage contrast spnyi, 
modification of the shoes and inserts in the shoes Iklany operadocs 
^ve been devised for the correction of flatfoot, ladudmg those oi 
Perthes GWch Lord MlUer Clark and Hoke, 

The subject of flatfoot among infante and chfldren is becoming 
more and more important. The defect has not been given proper 
consideration Heredity is undoubtedly a very important factor ra 
causmg this malformation and In my experience the paternal parent 
is usually the one inwlved The various periods at which feet ahoold 
^ inspected arc at bhrth, six months one year two years three yean, 
four years and adolescence Nalurall> one would anticipate mort 
anatomic deviation of thU kind in the negro but it docs not appear 
^at ^ disability or discomfort is more common in that race, Certiio 
disturbances in mtra-uterine Ufo might ^TpUin some cases for fo- 
^ice unusual foot-position of the embryo might cause ft. Any cco- 
mUon causing weakened musculature may pr^uce flatfoot I have 

had cases following diphtheria, 

^ ^ definite type of weak pronated or flatfoot that appears 
comd dCTt with adolescence in long alecder, rapidly growing feet, 
in prls Focal Infection such as tonslHitis catiae fiat 
foot by a toxic relaxation of the supporting structures unprotected 
prophylactic measures. Th^ mfections might cause a toxic 
arthritis or rheumatism with resulting rigid flatfoot deformity Such 
casein quite resistant to treatment 
tJbestty Muses flatfoot in two ways first by the strain of an « 
^ ^ usually a disrprcqwrtion between the weight to 

^ ^ ^ J^rer legs tecosd, 

^f^wrbances such as ore most likely to be seen in over 
weight boys and girls Knock knees are often found in these diSdrec 
l^u^may resiflt In a flatfoot Infantfle paralysis is a fr«{WDt 
flnH ^ V ^ mechanical effects on muscles, llgsi^ts 

and capsules of the joints and bones. 

Flatfoot— O m of the BVaJouW 
to be the inward and dotmirard rotaU® 
0 Z >“■ »»"' Another is the lateral attaduaeat 

™»-y be the cause or the effect of the mechaa 

Inn^ bSte Ij tilted medially cartyllisjbt 

tet«^U » that the weight strikes a gtodag 

on tS^u .'’"^anlcally this b Injurious. The fxrMOi 
teodora on the outer surfw* of the leg and ankle contract. Those W 
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correct other condltlona such as knock knees or bowlegs The toeans 
to these ends Include proper shoes cMroses massage contrast foot 
baths recent pads, plaster-of-paris casts and operation. 

The child should be tau^l to walk with the feet parallel or 
toeing-ln sll^tly It should cotnc down on Its heels, tilt Its wtighl to 
the outer border* of the feet and come up on the toes with a spring 



Fn. fj. — nhstrsttos tmxT tul ootef border sDaMmsnts of H. O Tbontu 
orthiapwBc bnL 


Shoe*. — Only In extreme cases win It be necessary to have the shoe 
made to order but It should be a well fitted lace-shoe. The writer 
always recommends shoes that come up around the ankle but many 
good orthopedic surgeons recommend low shoes as giving more free 
dora to the ankles Some authorities permit low shoes for healthy or 
<^y sH^tly weakened feet The most Important measurement is from 
the hack of the heel to the middle of the big toe joint which should be 
opposite the point at which the shank Joins the ball of the sole Next 
'he shoe must grasp the heel of the wearer it must not be too wide 
8t the heel and through the shank and should allow for the growth 
^ use of a fluoTOscope In fitting shoes is of great value, 

Fldible-shank shoes are indicated when the patient needs only 
««rdie but most of the patients brought to the orthopedic surgeon 
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and play Pain Is usually absent because the foot Is flexible but If 
rheumatism should develop, decreasing flexibility, a rigid fiatfoot would 
result In a disabling deformity 

On viewing the child from the front, one sees the flattening of tbc 
arch and the outward deviation of the fore part of the foot A plumb 
line dropped from the middle of the patella falls inside the Dormsl 
point A rear view reveals the medlalward curving of the bed tcDdoa 
A plumb line dropped from the middle of the popliteal space fa not 
parallel with the heel tendon The heel is flattened and rotated In vane 
cases producing the ‘heel of the ape.^ The prominence of the regioo 
Just below and In front of the fooer ankle bone (the scaphoid) resm- 



Wes another ankle bone It is possible to hav-c a fiatfoot on one si* 
and a clubfoot on the other 

v^ue of footprints has been overestimated from the 

«nd of progress The print of the new bom 4 
misleadhig In that it dually iooka flat As a matter of fact, the foot of 
cross-sectioned will reveal a definite bony 
obUlmted \pr a fat pad. One may find a foot with a high arch but la 
a position of strain 

™ i^-mng Jrom flotfoot are vny good 

ikT.^’ I'* I*™' »'■ carriH out the treatmwt 

In tbc rigrf tjT* the duraUon at treatment may be long 


In <*)e«h-es of treatment are to teach prcfxj 

'f "PPorOng Btructurca to «tlmnlate Ite 

load drcubtlon to correct the fla^Mlng wd rntore the arch and 



FUtfoot and Its Correction 


qmte satisfactory for preliminary wear It may be discontmued when 
the feet improve m atrength. 

The modification of the shoe consists chiefly m the application of a 
Thomas heel a method devised many years ago by an orthopedic 
surgeon of Liverpool and one that has altered at times but never 
improved Each child must be measured for this beeL There are four 
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need both excrdse and sup^rt, and the latter need is not cippBd 
except by a ngid or semlri^d ah^k The problem is like that of keep- 
ing a bridge from sagging in the middle. The Insertion of m cor 
nigated metal shank chatties a flexible-shank shoe into one thit b 
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dimenslona the inner border bd^t the outer border height, the 
Inner border length and the outer bwder length The Inutations so fre- 
quently seen of this heel are very poor The function of the heel is 
to compel the child to vralk over Ac outer border of the foot and 
when properly made it forces his ankle into the correct position Re 
enforced uppers for Sveak ankles” are used occasionally as a tern 
porary measure. It is important that the leather reenforcement be 
caiefuBy molded over the ankle bones or pressure-areas ■will result. 

Gymnasium shoes should be worn for gymnasium use only They 
should include the ankle and have resilient pads Inserted Ballet 
slippers should not be worn except while dancing Tbev too can be 
padded 

The cbfld must not go barefoot except in the sand or in soft ground 
During convalescence from any illness it is very important that the 
child s feet be supported at all times during wci^t bearing, because 
it Is a period of relaxation of the supporting structures of the arch 
One should never permit bedroom slippers to be worn. 

Exercise* to Correct Flatfoot — Exercises are the most im 
portant factor In the treatment Thev are active and resutivc and 
should be carried out twice daily in bare or In stockinged feet Exer 
OSes must be done slowly and the feet should never be allowed to 
come down with a bang ” A great many special eierascs have been 
described Some of the most v^uable are these 

1 Stand barefoot with the feet parallel and about two inches apart 
straddling a seam or a Ime In a rug Oq the count of i force the 
feet apart without actually allowing to move apart thu* throwing 
the wdgiit cm their outer borders on the count of a allow them to roll 
b slowly but not all the way This Is repealed ten times at first with a 
gradual dally Inaease that may run up to loo 

2 Same as number i except that the two big toes arc held to- 
gether and on the floor 

3 StraddUng a seam m the rug or a Ibe on the floor walk across 
the room with all the wd^t on the outer borders oi the feet and the 
toes curled downward and bward Make the round tnp five times, 

4 This Is the same as number 3 except that one raises one foot so 
that ft H opposite the other knee and walks across the room In that 
^y using the so-called ostrich-step ' Wd^t must at all limes be 
home cm the outer border of the fool, 

5 The feet are held parallel and the knees ore malntabed b a 
straight pcjsltion The faiees are then rolled outward which auto 
mabcahy causes the longitudinal arches to rise (Lowman) This is re 
pcated from 10 to 25 times 

6 ^ on the toes tilt the wdght to the outer borders and come 
down b two counts This should be done from 10 to 25 tiroes 

, 7 a supination board about six Inches hl^ and right feet long 
‘ts sloping sides bebg at the angle of an Isosceles triangle The child 



•12 l5?;'i',V 


Deformlllcs and DbabUltIcs of EjclremMa 



Flatfoot and Its Correction 


^SSii] 46 


10 Older chfldren and adults can perform this exercise as follows 
The left foot is turned inward and upward and held In that piosition 
firmly The right foot is placed against the left and attempts to force 
the left outward which effort the left foot resists Then the relation of 
feet to each other Is rev'ersed After each of these exercises the subject 
relaxes his feet 



Fb, j]— E xrrdte for ftrctcMns tbe AdilOc} uodoni. (Lnrlo, 88, 

April 9. ffJ7) 

Stxetchtno tth Heel Tendon — ^Thc following are a few special 
exercises for stretching the Achilles tendon 

I Simply waiting on the heels across the room five times 
a From the standing position with the feel parallel the patient 
> 2 ^ls down to the position of sitting on the hwls maintamlng the 
heels and toes on the ground This is done In two counts. 
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wnlk< the length of the board three or four times as one woald mli 
on the ridge of n housetop 

8 The subject Ls seated on a chair with legs crossed, so that the 
etl fool can rcLix lie then holds the foot at right angles with the 
and not turned In or out The exercise Ls done In four coonti, 
the count of i the foot h allowed to relax Into the position of 
drop On the count of 3 It U swung In on the count of 3 H Is 
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forcibly puDed upward and on the count of 4 It is brought ba(i to 
the starting position descnblng a half-drde. This Is perfonKU 10 
gradually be increased to 35 times. 

9 This la a resIaUve exerdse The subject sits on a table, and a 
second person slu on a chair The subject forcibly swings his tooi 
in^d and upward and bolds it in this position with all bis powtf 
se^nd perwn attempts to swing the toot outward and downw^ 
TJis eflort on the part of the second person is resisted by the subj^ 
The eierose is carried out from 10 to 35 times. At no time should tna 
second person use as much power as the first 
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m the foot therefore very little space is required They are ln«rted 
directly into the shoes and held by means of a special glue 

A Goldthwait figure-of-ei^t leather ankle strap is of some value 
Adhesive strapping is often beneficial especially for Injured feet 
Plaster of fians is necessary In some cases and is usually better than 
braces for short periods Some orthopedic surgeons recommend plaster 
over comparatively long periods in an attempt to cause a certain 
degree of ngidity or stiffness m an overcorrected position. Braces may 
be required 

Op^tion is rarely indicated eacept for rigid flat feet, in which 
type forcible manipulation under ane^esia and the application of a 
corrective plaster cast are of great valoe Occasionally the tendons 
must be operated upoiL Lengthening of the heel tendon is necessa r y 
in so-called “musclebound feet, because patients suffering from tl^ 
condition are unable to perform the eierdses properly owing to the 
structural shortening of the tendon 

Other operations are those performed on the bones and tendons 

DIBTXniBANCES OF THE urTATAHSAL AKCH 

The subject of metatarsal-arch dlsturhances—popularly known as 
one type of fallen arches'^ — is attaining the Increasing importance 
It deserves. For a long period it was a general conception that nearly 
every conditJcin occurring in this region was a Morton s toe The 
term netaiartd^ meaning pain to this region designates a symprtom 
and does not fully describe the condition 

The metatarsophalangeal joints are simple ball and-socket jomts 
like other joints therefore they are subject to stress strain Injury 
growth disturbance and Infection The muscles and tendons of this 
region are Important 

The skin of the plantar surface of this area Is unusually thick. 
The chief functions of the metatarsal regions are to afford stability 
in locomotion to permit spnng and resflience to the step and to relieve 
Jars on the body especially on the spine and the central nervous 
*yriein The transverse arch is higbest near the midportJon of the foot 
gradually lowers toward the metatarsal heads Considered from 
w mechanical point of view the metatarsal arch is curved in two 
directions laterally and from front to back. WTiat Is usually referred 
the metatarsal arch is that structure formed by the metatarsal 
beads and is the true transN’erse arch This mechanical structure pro- 
t^ the nerves vessels muscles tendons and ligaments of the sole 
01 the foot from injury 

The transverse ar^ is maintained chiefly by the transversely 
ojtected ligaments WTien the transverse arch is properly maintained 
^ant^or pillar of the longitudinal arch rests on the beads of the 
metatarsal bones only that of the fifth also presses 
^ tbe ground In many cases especially when more weight is borne on 
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J The patient stands fndng the wall with the toes Incte ta 
It ^e toes arc ptoced together and the hrels as far 
W Ith the hands placed against the trail md to he* 
noor, the entire rigid body Is allowed to '“U 
by bending the elbows, and to temdn In thU ^Uon a 
before returning to the starting position This Is done In tan couatt, 

each about ten times , a i (Mtewd 

4 The apparatus for this exerdse con^ts oI tjro bandlB^^ 

to the vmll and a heavy wooden block In^es hl^, ” „ 

and 7 Inches In depth, fastened to the floor ^ lujd. 

standing with the anterior portions of bo^ tow* 

ing on to the handles On the count of i , .. ^ ^ count 

the floor the bod> being kept parallel with rtcrdsc Is 

of 2, the return Is made to the starting ^duilly 

carried out from to to 20 times, this numter Wng 

5 The patient stands with the anterior half of ^ 

facing upward and holding the balustrade, and al 

drop He then returns to the starling position 

Ototr ExERasEB —Ballet dandng U 
the foot training although much of It Is v*eTy harf j, 

arch at first There are. Indeed, some ,-^t od 

mental until their feet have been strengthened by the ^ 
lined here Ballet dandng mav be started at the age ^ ^ r g ^ 

toe-dancing should not be started, as a rule, before the gc 


10 years. . niid so 

Swimming Is very good exerdsc Roller-skallng also is gw ^ 
Is Ice-skating but both may be harmful at first 
tlons are taken. The chfld should vwir a wide figure-of-«g , , 
or leather strap outside of the shoe Kiddy-cars may « J 
under certain dronnstances , - 

M a n a g e of the feet and le^ should be g^ven twice 
olive oC or cocoa butter The movement should be deep and 
In the case of painful feet In older chDdren an anod^^ 
should be used. Contrast foot bathing should be prescribed 10 
childrai . j. ^ 

Support for the lon^tudlnal arch Is obtained by means 0 ^ 

rubber pads. These afford 5 resilient support and thereby 
spring of the gait They arc preferable to rigid supports 
made of metal cdlulold or leather Metal arch-flifl^ports preven 
supporting structures from growing stroogcr K-raosc 

I have long since discontinued the use of leather Insoles, 
they confuse the shoe fitter who cannot judge accurately 
of space to be allowed- He should be Instructed to fit the 
rntdy without allowing for anything. The pads go Into natural nou 
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proper shoes and incorrect ahoe-Stting Short stockings and the puUmg 
of stockings too tightly are additional factors Heredity may be im 
portant^ e^>ed*lly in the rheumatic and ‘high Instep pes cavus cases. 



Fid 3S — Mo<ltflcmtlori at iboe tor ranrctloo of •ntnlo aitfa (Vpr f too. A tok of a 
valkiD(-«hoc B pocttloa of kather meutanal bar ^ bdi thkL and i Inch wide. 
C, porftlnfi of mftatanal crtKent and rtUtloo lo bead* f metatamk. 
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vUb rriatkxa to iDriataml rch. B petition of pad in iboe. 
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the fooL If tlic trans\’crsc arch jlelds, the heads of the 
mclnlorsal bones receive undue pressure and callosities dc\Tlop tmd« 
them \\ hen the muscles of this region arc parali'icd or w«k»«I, 
the toes assume n position of “clawtoc and the normal gait Is Inter 
fered with Con\crscl}, If the toes ore forced to assume a podtioo of 
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dawi^ by any agent, such as Improper shoes these two 
musete are unable to funcUon properly and the unopposed 
of other musdes aggravates the clawing and forces the metaranwu 
heads to assoroe a depressed position 

Cause* of Depressed Metatarsal Arch.— Metatarsal distarb*^ 
are due to various cniaes Comparatively Infrequent in cMdb^ ^ 
are very coi^ou In adults. Women suffer from them more oftr® 
men undoubtedly because they are so frequently the victims ol im* 
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cation of an anodyne lotion Is used in conjunction with hot applica 
tons and elevation of the feet 

Shoes most be of straight last, round toe medium-width shank and 
moderate-height heeL The shank should be rigid if there Is an accom 
panying disturbance of the longitudinal arch. The fitting of the shoe is 
very important Even custom made shoes are often too short The 
shoe ma y be modified by the addition or insertion of a metatarsal bar 



Fio. jS; — M(t«luml fhtfic band. 


or preferably a crescent Into the shoe there should be Inserted a felt 
pad properly shaped and beveled to support the depressed structures 
This pad may be applied directly to the foot temporarily secured by 
oieans of a resinous glue and strips of adhesive plaster or by means 
of a simple elastic metatarsal cuff which In itself has some \Tilue In 
supportmg the arch laterally A laced leather cuff is preferred by some 
orthopedic surgeons An adhesive compression band often affords con 
dderable temporary relief 

The fell pad is usually inserted directly into the shoe, bemg secured 
by means of glue. An insole is not essential Because it Is not physio- 



^ IrS^ n DcformltlM and DisabUlHei of Eifrtm«a 

««"« of melalarsalgfa. InttcliisB ot 
iMv W “"‘ftiule n fnlr jhnrc of Uicsc caws. The iofcaioo 
I ’ "* '"'Klfd tornDj, limsB md. 

or IxJWc orsans. Toxcmfa as from prcpvmi or from la 
»nr?n. “P “ fnAuci^, Is a causative factor Static dUturhaoccs, 
?na standing on hard floors predispose to arch tmaHts. 

injuncs of varies sorts arc scrj Important such us the sptahi ot 
f- . *^J’' ''llohoulTcurs foot or In the dancer’s foot, espedily 
Ksr f^'iu Jnjury from shoes has been mcatloocA iDjmy 

^ falling objects or being stepped on bj another person or by id 
mal may cauw mctatarBalgia J ha\T seen a nurse who developed 
tatarsaigia following the accidental shooting off of aH her toes. 1 
PM'sIdan who had mctatarsalgfa /dJowiag t sepUc 
intcc^n of the metatarsal region as a result of the of hfa 

shoe by an Infected knife which dropped during an operatloL Fric 
lures aisiocatlons and burrw both by heat and by chemlcab may 
rauit fn mclaiarsalgia the tame is true of a "high Instep/ soroetimtt 
ppearing at pubcrt> disturbances of the drculatlcms frosl-hitfi, chfl* 
bl^ trench foot, and soft corns 

- - ^ ^ L or inversion of the arch, whkh nonnsBy b 

produces pressure on the nerves and rcbmtloo of 
Worts and soft corns (usually betprecn the 
fomh and fifth toes) are common 

symptoms of metatarsal arch disturbances art 
{hi?r times, spasm of the muscles and coDimcture of 

Pbyaical condillons of metatarsal depression are the 
•j^.n j callus formation, sensitiveness and tendeme#/ 

^ jPcriwUtls Every schoolboy knows that if be can grasp 
sion hf ^ depress the knuckles and e-cert lateral comprt^ 

metatamU ^ analogous situation Is found In a depressed 

^ usually not necessary in making a dhgmabj 
ride^ They Jeveal the depresshm « 

fifth metatflrtsi^fe-?^^ bunions "bunionettes (overgro^ of the 

of the wo 

cobpmdM result of treatnvent depemis oo 

the usual tvue nf course Is often long The treetinfflt of 

the latter bdna consists of local and general m^t'h 

metabolic bvefenX^ 2/ infection and the correction of 

oontiXof reM f'f'tio disturbances The local IrtaUnml 

« ‘rtitatlon, proper shoes 

from TOght bear^^'iS ** accomplished by rest snd 

*• «vere cases rest In bed with the sppH- 



Ankle Sprains *v*£cS ^ ^ 

they are screwed into a board about 14 Inches long 8 Inches wide and 
2 inches tirick. The centers of the door stops should be 6 inches apart 
The board is placed on the floor and the patient sits on a chair in 
front of it Each foot is placed on a door-stop with very slight pressure 
fust behind the metatarsal bones On the count of i the toes are 
forcibly curled down and on the count of 2 they are allowed to relax 
slowly This Is continued until one has counted 200 (This nmnber 
rfwuld be attained gradimlly ) 

Tovel Exerctse — The patient sits In a chair A large hand-towel Is 
spread on the carpet wl^ the narrow edge facing the patlenL Both 
feet are placed on the towel so that half of each foot is on the towel 
The towel is grasped with the toes of one foot then with the toes of 
the other As the toes of one foot grasp those of the other foot relax. 
This is continued until the entire towel is under the feet 
Golj-bdl Exeraie — A golf-ball Is placed on the rug and rolled under 
the metatarsal arch for one mmute Then it is picked up with the toes 
of one foot and placed under the toes of the other foot, and the eier 
else is repeated for another minute The patient alternates In this 
m an n er six times 

Marble Exerwe — Marbles of various sizes are placed on a rug. 
The patient sits in a chair end picks up marbles with her toes 
Pencil Exercise — A round pencD b placed on a hard floor and by 
means of the curled down toes the padait pushes and pulb the penefl 
around the floor with short, quick movements 

AacH-irerppOKTS — ^There has been much discussion concerning metal 
arch-supports. It b the writer s belief based on some years ezpen 
ence, that metal arch-supports because they act as props or crutches 
are of doubtful value ^\^^le they brace or hold up an arch, they do 
not InCTcase the power of the supporting structures of the arch in 
fact the effect pitxiuced is genereilly one of weakening and they are 
therefore not recommended Arches can be held up ^ reslhent ma 
terial which not only supports but tends to increase the strength of 
the supporting structures of the feet 
Diathermy negative galvanism and sinusoidal current ore helpful 
adJuNTints In the treatment of metutarsalgia Plaster-of-paiis casts are 
frequently required Less frequently b operation necessary 
Among the alhcd conditions found are profuse perspiration, ring 
worm hard and soft corns calluses warts bunions bunionettes ” 
bamroer toes contracted tendons circulatory dbturbances and a stiff 
big toe 


ANKLE SPRAINS 

A sprain b a Stretching or tearing of the muscles tendons Ucaments 
or capsule of the joint A fracture fa a break of a bone There b a 
wylng that a sprain is worse than a broken bone Thb Is untrue, 
i^uny sprains howe\*cr are Improperly treated because the roentgen 
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correct (o compress the dclfcalc foot muscles between the 
rigid bones above and a rlpkJ object below, I practically never oc a 
racial pblc to support a depressed metatarsal arch, depending cnllrtly 
on the resilient support of the fell pad The patient’s hose shoold be 
long enough and must not be drawn too tl^tly Massage of the feet 
t^vdcc daQy with a ^)Xlcjal ointment b x'cry valuable. Contrast fool 
baths afford the feet a s^cry s’oluable Ionic 


^ perfottalfw oml*M to ilnrtwtit* tfae icp(w^ 
“rtiuml .fd> A. tbe doontop U«d R ^ ^ 
«« mod* iDod«i«l h C-Wr «rfW 


-“Special exercises are of the greatest^ 
Iff the powCT of the supporting stmetures and the 

of Ibe arch Numerous oerdses have been described and 

reco^ended fonowing have been found of much value. Each 
exercise is done with the bare feet twice dafly 

£W«_Two rdd-fmddooed door-stops, obtaiuabk^ 
^ hardr^a^on of one of the s and ro-cent stores are 
for use by removal of the rubber Ups with a pelr of nlppcrv TheO 
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There Is still a di\Trgence of opinion concerning the immediate treat 
roent of a sprained ankle. The following is a good routine 

I Give it absolute freedom from beanng weight 
3 Elevate the entire limb 

3 Apply a snug game bandage over sheet wadding or cotton 

4 Apply ice ba^ 

5 ^ve a roentgenogram made and strap the ankle with adhesiv'e 
or if the sprain Is severe apply a plaster-of pans cast. 
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oEmm doc not revesi a fmdure « ^ 

then become serious from lack of nufiidenl allcntlOT , ^ ^ 

best treatment for a sprain Is the apidlcation t)„ 

a tew daw combined isilh the cicsatlon ol tte loot and le^ 
the application of n firm ndhcsh-c strapping After seem to 






Fb. 40 , — AdhniTT Unippljit fo aaik- 

day» an dantic an^et or resilient bandage U worn 0*' 

morning and evening for massage and contrast baths If 
radiant beat can be given it will hasten recovery ^ weis^^ 

of the Joints by a second person and active movements oot 

l>eanng by the patient are very important and should be cameu 
within the limit of palm 
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Fio. 4a,— Pa aval, 0 hollow foot NoU the Ugh loiiglttidm*J uid kiw tamroje aicho. 



and determine the amount of blood gomg to the tissues They are not 
under the control of the mdisiduaJ They are affected by such poisons 
as alcohol, tobacco lead arsenic and irdedions 

EIGID TOE JOINT 

Hallux rigidus or ngid big-toe Joint, whether of the flexed or the 
stral^t N’ariety may be relieved by the Losenjon of a thm strip of 
sted the entire len^ of the sole of the shoe in order to prevent 
movement at the big toe joint. True gout is not seen \'eiy often at 
present but there is a \ery definite rheumatic condition ocmirring in 
the region of the big-toe joint that Is either caused or aggravated by 
disturbances of metabolism, especially the metabolism of meat fish and 
eggs Sesamoiditis is a painful condibon m\'ol\dng the under surface 
of the big toe joint The sesamolds in the tendons are subject to much 
stress and strain espeoally m stepping or Jumping from a height or 
m dancing. Often the roentgenogram wiD re\eal a division of a 
Sttamoid resembling fracture Many of these are dev'eiopmental pecu 
harities which are espiedally susceptible to iojmy Usually relief from 
weight-beanng affords comfort but occasionally removal of the bone 
IS necessary 

HALLUT VALOUS 

Bunions ore due to bursitis or Inflaramahon of the bursal sac in the 
r^on of the big toe jomt Hallux valgus is the outward dcviaUoo of 
the big toe with the formation of an overgrowth of bone (exostosis) at 
t^ big-toe joint The chief causes are heredity short or pointed shoes 
short stockings infection or injury The most important prophylacUc, 
or preventlv'e measure is proper shoes and shoe-fitting from infancy 
to old age ^ 
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6 Crutches should be used 

7 The foot should not hing donn for long periods The guides, in 
this respect, ore suH-cIlIng, blueness and pain 

The arteries of the limbs has’c sjmpathctic nersrs in thrir waDs. 
These ncn‘c3 control (he size of the openings to the smaller ressds 
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HOLLOW FOOT 

P« cavus or hollow foot, la an eiaggeratioo of the longitudinal arch 
with deprcMxon of the metatarsal arciu There la usually limitation 
of dorsiflesdon. 

Heredity is an important factor I have seen three members of one 
family with this deformity Hi^beel shoes excessive use of the calf 
muscles (sometimes seen in dancers) infantile paralysis neuritis m 
childbood gout, rheumatism Injury and habitual posture of the foot 
such as 13 seen in compensation for a short limb are other factors In 
causing this condition 

CALCANEAL SPC53 

Etiology — It la the customary teaching that all calcaneal spurs 
are gonorrheal m origin This is grossly wrong The various factors ard 
as follows First, focal infections with the ordinary coed, gonococa 
and spirochetes second metabolic disturbances, especially of gastro- 
inteatinal and gallbladder origin (I have seen a large number of cases 
in which the metabolic factor either was most important or was an 
desnent In the exaggeradon of other factors possibly in the nature 
of a senaitlzatioa process) third trauma due to injury and improper 
shoes fourth static, due to fiat feet and fifth a pathologic condition 
of the plantar fascia — e short plantar iasaa pulling on its attachment 
to the 03 calds 

Anatomy — The plantar fascia takes its origin from the tuberosltv 
of the os raids If pressure is apphed to this area or if the plantar 
fasaa pulls on Its attachment there will result a slight separation or 
pullmg off of the periosteum at this pomt Owing to the stimulation 
of trauma or Infection or both osteogenesis occurs more actively and 
a viaous cycle is established I e as the periosteum separates new 
bone formation occurs and a spur results due to the proliferation of 
the otteogemc layer of the penosteum 

Symptoms. — The symptoms are pain tenderness swelling and limp 
The onset is usually gradual except when due to an infe^on such 

acute arthritis when it may be very acute. The pain and tenderness 
are usually along the internal lateral border of the os calds or at the 
attachment of the plantar fasda. The roentgenogram may or may not 
reveal a bony spur depending on the duration of the patitologic con 
ditioa and the density of the spur Many very painful heels are seen 
reentgenograms of which reveal no spurs 

Diagnosis. — The differential diagnosis rests between osteoma, fiat 
foot and arthntis 

I^poils^Tbe prognosU of compfcto rdief is good if the spur is 
only c«u» ot trouble If ibtit Is an srthntls of tie foot removal 







ApophyBitia of Os Calcis "tSm nJ ^ 

It 13 a fairly common condition, occurring ustialJ> m boys between the 
ages of nine and thirteen years The probable cause 15 concerned with 
two factors local injury cither external or mtemal and local arcu 
latory disturbances aSccting the growth center durmg a cntlcal period 
m its development. The treatment consists of immobilization m plaster 
of pans and relief from weig^it-bearmg, plus general hygienic con 
sideratwns The chances of recovery are excellent. 

There ma> be a history of injury but the initial causes dilTer The 
child might have been running on bard pavements wearing sandals 
or tennis shoes. The onset is gradual A bmp is usually the first symp- 
tom and It may or may not be accompanied by pain The pain is dull 
HTid localized to the affected area It is less marked while shoes with 
heels are worn Pressure by the shoe aggravates the pain. Swelling 
is present. There may be obliteration of the normal outlines, due to 
thickening of the tissues Signs of acute infection are not prominent 
Tenderness may be present over the postenor portion of the heel for 
weeks or even months The chfld does not permit stretthing of the heel 
tendon, which accounts for the toe-drop pi»idon of \he foot There Is 
a disinclination to complete the full step while walking Flatfoot may 
be present 

Roentgenograms made in two directions reveal irregularity of the 
bone With thickening In ah directions Cloudmg irregul^ty or partial 
obhteraGon of the epiphysial space mav be obwrved 
Other conditions occurring m this area are 

AchiUeburrUts or inflammation of the bursa between the Achilles 
tendon and the os calds reveals a more superfiaal and localized 
inflammation Roentgenograms of the bone are normal 
Tenosyrwvrtts of the Achflles tendon Is characterized by pain re- 
ferred to the tendon and by palpable grating crepitus or roughness on 
movement. The roentgenogram is negative 
Bursitis between the heel tendon and the skm is a superficial in 
flammation usually the result of pressure by the shoe 

The prognosis in apophysitis of the os calos is excellent If proper 
orthopedic treatment is instituted The duration of the condition may 
var> from a few weeks to several months. The trouble may recur as 
a result of overactivity or injury 


Treatment — The treatment of apophysitis Is simple The objectives 
^ to relie\-e the Achflles tendon of strain and to prevent weight 
bearing on the os calcis The most satisfactory treatment of a severe 
case consists of the application of a plaster-of parts cast extenduiR 
from the toes to just abo%T the knee In such a manner as to hold the 
loot In a slight toe drop— thus relaxing the pull of the calf group 
mwies— and the knee sb^tly bent Two crutches and a two-inch 
under the heel and sole of the opposite shoe aid m locomotion. 
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of the s])ur will not p\'c suftident rcltcf Most patients can be made 
comfortable without operation others ore not relicvTd by opostioiL 
There may be recurrence of sjmiptoms and spur formation in the aae 
or the opposite fooL 

Treatment — NoNoprRATr\T. — The ctfologic factors the residw^ 
a gonococcus infection, infected tonsils or teeth should be 
the> can be found The gastro-inlcstinal condition should be relle^td II 
possible Wdght bearing should be disccmtlnucd and bed trealt^ 
consfatlng of the application of an anod>nc lotion plus forocDlatrcoJj 
should be gi\cn An excellent anodyne lotion Is described on ^ I 

Directions for the use of this lotion ore os follows The ^ 
and ankle arc covered by four la>crs of gaurc saturated 
lotion and enclosed in ofl^ silk or rubber sheeting Hot ^ 

of strips or pads of flannel arc wrung out of hot 
layers wrapped around the Impcn.dous layer, and another ° 
silk applied A hot water bag is placed at the side or under tw 
and everything enclosed in a Turkish lowd The foot ^ 

vate<L A small amount of lotion Is added and the foroeotsoccs 
newed three times daily 

After all pain and most of the sensitixTness have 
plaster-of*paris casts should be applied Proper shoes^P^^. ^ 
after casta have been worn from two to four weeks, ^ 

high laced of straight lost round toe and medium width 
at first Felt pads arc Inserted In the shoes to reHe>t tsd 

on painful areas The heel of the shoe should be enUrtly rtmovro^ 
a low rubber bed substituted Roentgenotherapy is advocate tV 
I had a patient who pounded hIs heels with the flat side of a 
dally for many months and expenenced relief 

Operative, — Operative treatment consists in the 
Operative trauma often stimulates osteogenesis espedally ” 
live agent Is still operating The slxe of the spur is not the aft ^jjjel 
factor The removal ol the spur Is accomplished by meam ^ —j^aln 
or osteotome and mallet Plaster costs are ajjplied and sbofl 
In position for about ten days 

Pottoperative — Postoperative care consists In the 
wei^t-bcaring by means of proper shoes Into which jm 

w^t reeving fdt pads The diet should be conddered ^ 

portant in cases of metabolic disturbance, and these ^*f*rt,fhcrmy 
ranunom As a rule meat eggs and fish arc contndndicflteu 
Is beneficial for an accompanyfug arthritis. 
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.. of the 05 calds first described by Sever b 

tlon of the cap-lIke epiphysis of the posterior portion of the 
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Indications for Phjrsical Therapy n] ^ 

Upper Arm — Conditions of the upper arm are chiefly rupture of 
the biceps tendon posttraumatic such as fractures and dislocatjons 
rupture of muscle rupture of tendon myositis and brachial neuntis 
The chief measures of value are radiant heat massage and diathermy 

Elbow — Conditions around the elbow that are beneflted by physical 
therapy are chiefly arthritis penarthntis bursitis posttraumatic con- 
ditions such as fracture dislocation fracture-dislocation, epiphysial 
separabon rupture of the attachments of the flexor and extensor ten 
dons The most valuable measures are rest, radiant heat, massage dia 
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TWs CMC should be rcmo\-cd nl the end of t>ro mtU ^ 
Immediately applied Mtcndlng ftom the toes to the garter Uiw h^ 
the toot at a right angle and not turned Inward or outward At the M 
ot tour more weeks this cast should be removed a^ a hig^^ 
shoe rrfth a three-ejuarter inch cork lilt tof 
bearing with the aid ot crutches should be 

weeks Contrast baths, baking or diathermy should be emptoyta 
'^'’&^'lhe course ot treatment emp!^ 

direct sunli^t and proper fo^ If a glandular disturbance present, 
proper treotment should be Instituted ,t«rrv«3rv 

If the case is so ndld that the foregoing treatment is ^ 
it wB! be sumcient to elevate the heel remore miy 

and insert a pd of felt or sponge rubber in *s 
be protected by adhesive strapping and the itatfool corrected, 
heels should be worn 
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ultra>dolet lamp modifications of the shoes pla 
braces and operation 

INOICATIONS roa PltYSlCAE TlIEEAPl IN VAWOUS REOIONS 

The various regions will be considered in the 
Shoulder upper arm elbow forearm, wrist hand, hip, tmgo, 
leg ankle foot 

Shoulder — ^Tbe chief conditions around and in 
that ore benefited by physical therapy ace (i) nrthntis t jjjyj 
arthritis (3) subdeltoid bursitis (4) calcIflcalJoa %,JJfrgctaies 
the suprasplnatus tendon (5) brachial birth palsy W ^ 
and dialoc^ons the roost iroportanl being subdeltoid 
oddficatlon of the suprasplnaUia teodon orthrids and 
In arthritis the tendertcy is for an adduction deformity By 

contracture of the sub^pularis aad pectoraJls maj(^ {rft^b 3 '’C 
means of physical therapy these can be prevented and H tney 
occuned, much can be done to correct the deformity 

The measures which are roost valuable are rot, cast^ 

massage passive and active Toovements manipulaUon plsster 
braces and diathermy w*tiocJ 

Physical therapy agents are of value after fractures aod 0^^ ^ 
of the shoulder One mutt beware of displacing the 
case of fracture and dlapladng bones in the case of disioca 
producing redUIocation 



Thigh n] 

splinting midway between pronation and supination local applications 
of heat very gentle Tnn^«mg ff and diathermy Operation is frequently 
required- After fractures of the elbow in children there is danger of 
myositis ossificans After dislocations about the elbow physical therapy 
must be very carefully instituted because of the danger of adhesions 
and stiffness 

In cases of dislocation of the upiper end of the radius with rupture 
of the orbicular ligament suture of this structure may be required 
using fascia as a plastic means of reconstructing the bgamenL 

Forearm. — Conditions In the. forearm include rupture of muscles or 
tendons myositis fibrositis paralysis of muscles pronation contrac 
ture Voltmann s ischemic contracture posttraumatic such as frac 
tures flrid synostosis The most valuable physical therapy measures 
are rest radiant beat, massage diathermy and active and passive 
movements 

Splintmg of the forearm wnst and fingers m cases of Volkmann s 
paralysis Is very important if operation Is to be prevented. 

Wrist — The conditions at the wnst which are benefited by pbysi 
cal therapy are arthritis fracture dislocation fracture and disloca 
tion epiphysial separation fracture and dislocation of the carpal 
bones The most important fracture is of the scaphoid the most to 
portant dislocation Is that of the semflunar After proper reduction or 
extirpation of the mvolved structures physical therapy measures are 
of viue and the most Important are rest, radiant beat, massage dia 
thermy active and passive movements 

Hand. — The important conditions in the hand are contractures of 
the hand the fingers and thumb arthritis posttraumatic, such as 
fracture and dislocation ischemic contracture and wnstdrop The most 
V'aluable measures are radiant heat, massage diatbenny manipula 
tion, active and passive movements support such as braces plaster 
casts and special splints 

In case of Dupuytren s contracture many of these can be pre 
vented In the early atiges by splints If they cannot be prevented 
operation is indicated The best operation Is that described by Kanavel 
Koch and Alason 

Hip — In the hip the most important conditions are fleiion con 
fracture arthritis periarthritis and bursitis 

An adduction deformity may require tenotomy of the adductors 
In a case of trochanter bursitis — that Is bursitis in the region of 
w great trochanter— rest local applications radiant beat and dia 
toenny are radicated 



rtn rck*pt«r 11 

^ lv*i ir 


Deformidea and Disabilities of Extremities 


thcnny nnd passive and active movements Ilmces splints and casts 
ore of value Manipulation under anesthesia Is v'aluable hi cases oi 
adhesions 

Bursitis in the elbow region There Is o condition known as 
tennis clbou, epicondylitis, or radlohumerol bursitis which Is caused 
b> tennis plajdnp and other activities The treatment Includes rest, 
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In smilunar cartilage duturbances, the treatment Includes manipu 
latlon with or withmit an«tbesla retention In a plaster-of parls cast 
for a few days and pfaj-sical therapy including radiant heat and gentle 
ntassage If the cartilage slips out repeatedly operation is indicated 
One of the most Important considerations in most knee conditions 
is the maintenance of toniaty of the quadnceps muscle by actlN-e 
and passlvT mo\Tments and clectncal stimulation 

The Jones knee cage Is a \’aluable brace in the ambulatory treatment 
of many conditions 


Leg —The important leg conditions arc fractures mj'ositls and ar 
cuUtor> disturbances of the arteries \cins and I>Tnphatic5 
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ankylosis. I have divided the treatment Into six sections (ij the 
proper care of the original causative <»ndition Tvhether it be arthritis 
sepsis a gunshot vround or a fracture through or near a joint (3) the 
use of physical therapy especially radiant heat gentle massage active 
and passive movements and diathermy (3) proper posture so that if 
ankyloais supervenes, the joint will be in the position for future 
use (4) the proper use of splints braces and casts — this includes 
adjustable splmts bivalved casts and wedged casts (s) manipulation 
both by the physical therapist without anesthesia after the use of 
radiant heat and gentle massage under warm water and by the 
orthopedic surgeon, under anesthesia In the case of manipulation 
great care Judgment and past experience are necessary to determine 
whether maidpulation under anesthesia is indicated and to what degree 
it may be reasonably earned out (6) i^railon which includes syno- 
vectomy osteotomy cheilectomy and or^roplasty 
The most valuable literature on the subject of stiff joints is that by 
Sir Robert Jones Henderson Elmslle Bristow Bankart and Fisher 
Hysterical stiff jomts and malingerer's stiff Joint I saw several 
cases during my army service In the camps m Americo, where soldiers 
in an attempt to be released from octlve dut> declared they bad a 
stiff knee in flenou or erteoidon a stiff elbow a stiff shoulder or stiff 
spine Under anesthesia the stiffness disappeared entirely and the 
soldiers were proved to be malingerers 


The writer is not a physical therapist but, because a large proper 
tion of his work Is in the field of arlhritb he has had the opportunity 
of observing critically the effects of vnnous physical therapy agents 
and agenaes on individuals suffenng from various conditions which 
to the majority of climcal observers have been correctly or not 
included in the term arthritis 

These conditions are arthritis synovdUs neuritis myositis fibrositis 
myofasQtis bursitis tendonitis tendovaginitis and gout. 

From the orthopedic point of view m the treatment of a condluon 
hie arthritis where so many remedial agents ore used it is difficult 
to evaluate the effect of each one The operator the apparatus and the 
stage of the disease are variable factors The patient s statements are 
of value although often unconsciously inconect 

It is a comblrwtion of factors that utuoDj causes arthritis hicwise 
a combination of agents may be necessary to relieve or curt it 
Fhysical therapy Is an important adjunct in the treatment 

treatment of n patient with arthritis deformans mav be 
divided Into three divisions viz, local focal and general 
I, from tho palitnt j BtMdpoInt 

u UK rtlltf from pofa TUb must be accomplished It should be done 
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Md"pl5S “| «« «o- dlMb% 

a r'-l' '? ^ <» 

which ij usually a mloM ^ die gnstrocnanlus muscJe, 

treatment °^ ,'^ “editions m 

in tomo cases, operation ’ 'Ptan* eiercises radiant heat and, 

nrthJlS' ^■■^swT'^?,"‘rr5"r 'r 

disturbances, ’ di^inmilons •prains strains and static 

the nmtotloir ’rmtnKnl includes rest, eteeatrao 

walkina Is Dermili/if^”^'^ slrnppbi(' or clastic compressiiii 
shoe with modificmlnn. ^ 7’“** Prescribe the proper wallmg 

eserci,es'’anTcSl"p“ “ ™ 


* JWl Sii6 

articular a^*°imn?!irt5^^) ftiln dhdslons are eitra 

factor, lC|£u« ^ ’^"0 are locai and genenl 

synovial membrane n™ primarily the cartllige, 

The cause of siin “sstnonu 

or nonosseou, Os«e™ ° ’Jj adhesions which may be oasetsB 
surfaces after tKpTSLi cause the aggiutinaUem of bony 

ducfis aokyloils cartilage has been destrojTd This pro- 

adhesive fibrous fwnHc** »^^***^^ shfiTness fs due to tte formation of 
In the patholoffy one h” 'ntporiant factor 

factors should consider the primary and seconduy 

prominent It niav^iw ^ Immobility Pam mav or may not bo 

dating the period wSac ® ^‘/”*P<irtaDt factor In pro'cnUng movomcot 
there is utu-nf^ ^ ^^ccoming stiff After ankylosis has 
force Roentgencw?ram« m unless the onfcyloaia is disturbed by 

complete ankyJojU », deceptl\*e in determining wbetber 

Indicated complete ^ roentgenograms which 

movement in the Joint surprfsed to find considerable 

Indication of antyJosi* •wi other roentgenograms where no 

fibrous adhe^ns and but the Joint was lUff do« to 

The prognosis in th^* 

that is already stiff ^ becoming sdff or in « 

both directions, ^ SWarded One is given sarprfws 


COC 

in 


Treatment—The 

prophylactic curaUve fsrw?* joints concerns preventive 

snd means to prevent □ relapse or re- 



Arthritis 


73 


fo. J»-RoTOp»op^„ f Uk t^r •!*» Dholntlitt hrlxiUiitfc .rtlrtth, Kote 
Uk boo> bridffto* »cro0 tcvml mtfbrir 



Deformltlc* and DUabUltia ot ExtremWa 


wUlc a Ihorongh .circh for itte 

Joint should be put nt rest ^ mlnlul part is swathed 

get up for meals or to go to the hx-ntory T^I^nlui part is 

Sth Sitrips of gauze saturated «dth an ceo- 

During the acute stage of all forms of 
gestton and pain of the Joints f igTcatmcrt. De- 
^dple of orthopedic surgciy '‘■“'f f“^"7toWrttoSu ml 
formity must be pre^nted. ^r^per I»sl>to, 
rest accomplish this Joint, nt this werfetS^ 

or strained, because the rcsuiUngsvrclbng artht 

dreuiaUon, and trauma Is done to diseased tissue^ Faiaiw 



Fia 4S.•-^^tttlpUc «thrWi» of Uu Mil* Wonnll^ 


modon is encouraged After the acute stage b«o 

Joint function most be restored if possible The bC 3 tr®“J ^ 
secured through very gradual use of the joints by quiche^ 

patkmal worh Manipulatfon Is used less and less, W ujore 

method Is bdng displaced by more gradual and, ot tW -nj^es 
satisfactory daily exercise udth rest periods. By this, 
developed to keep pace with the increased range of ®°“^^tltep^ 
drculatloo follows with more permanent results. If later been 

cedurts are necessary to obtain jaint motion the muscles 
used are ready to do tberr share in securing motion of this 

operation and the danger from adhesions becomes less bees 
preparation , coOP®* 

to arthritic conditions one must realii© the importance 
tlon between the orthopedic surgeon and the intendst. 




and Disabilities of Extremhla 



Sdatica "rifiuM n] 77 

In the treatment of arthritis of the spine one should consider 
tracaoo Bradford frame heat, massage diathermy posture exer 
dscs strapping, braces belts and electncal stimulation of atrophic 
muscles 


SCIATICA — SCIATIC SVKDBOilE 

Sciatica, or the sdatic syndrome la a condition characterired by 
p^^^n along the course of one or more of the Der\'es of the lumbosacr^ 
plexus the most comnwn radiation of pam is down the back of the 
fhtgh mto the leg and down to the heel The pain, however may 



Fu. ^ — Fluter-<)(-pvti body cKJt caed la Ibe Utahmt of tntnltl* of tbe nppor 
huninr fploc. 


radiate down the Inner or outer border of the thigh rarely down the 
front. The terra saaiic syndrome Is preferable to sciatica or sdatic 
nenritis It is not a neuritis but a neuralgia or symptomatic neuritis 
Primary sdatic rieuriUs Is a rare condition usually caused by lead 
arsenic, sjphflis or alcoholism. The syrapiocns Indude pain with hmi 
Ution of moN*cment and m cases of sdatic scoliosis a lateral shift of 
the bodi Roentgenograms often rc\-eal hypertrophic arthritis in the 
lorabosacra! or sacro-fllac Joints or both The differential diagnosis 
U important and one must exclude cord tumor and tuberculosis and 
QTaff^ocy of the spine In order to exclude cord tumor every patient 
•bonld ha\*e a neurologic examination 
The treatment includes renKn-al of foa of infection such as In the 
tonsHs or Intestinal tract. Treatment of the arthnUi of the spine 
Jndades limiplomaUc treatment to telie\-e pain Radiant beat centle 
masaec and diathermy are usually effective In some cases massage 
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AJlTllRtTlS or TllE BPINE 

Arthritis of the spine Is usually of the hypertrophic type. Pore, 
uncomplicated ntropnic arthritis of the spine is rare. In ltd thee 
are numerous dinldans svho arc unable to recall one instance of on- 
comphcalcd atrophic arthritis of the spine evtn though they Ime sm 
large numbers of the hypertrophic type Therefore xn may say 
arthritis of the spine Is usually of the h>TWiropWc type mamfetw 
b> pain local and referred, llmltotion of motion, a slin t* 
a poher spine, tenderness to moscnients sensilismcss to jarring, psa 
on sneezing coughing or straining at the stool roentgenograms revtai- 
big the hypertrophic or ostco-arlhritlc changes 


Brachial Neunthi ^?5ScS ^ 79 

and dlatbmny may aggravate symptoms Putd recommends a blvalved 
cast made with the patient in the deformed position and the use of 
heat from an alcohol lamp in the form of Bier’s hyperemia. In some 
cases it is advisable to stretch the lumbar spine and limb described 
under ‘manipulation of the spine. I have had considerable success 
with the combination of caudal epidural Injection of i per cent novo- 
caine combined with manipulation under anesth esi a. 
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BRACniAL NEUSmS 

Brachial neuritis corresponds with the soatic sjmdrome. Brachial 
neuritis means poJn along the course of one or more of the nerves of 
the brachial plexus The cause is usually h>’pertrophic arthritis of the 
cendcal spme The symptoms include pain along the distribution of 
the nerves of the brachial plexus. Roentgenograms may show hyper 
trophic arthritis of tlv* cervical spine TTie treatment includes treat 
ment of the primary ndltJons or fod of infection symptomatic treat 
merit for pain rest support heat massage diathermy and \‘erv ecntle 
manipulation 







Neurologic Conditions n] 81 

The treatment of tlie congenital type may be divided mto early In 
termedlate and late treatment The measures which are of value m 
elude exercises massage and correct posture day and night Imniobil 
laUon can be secured by means of a special collar made of cotton, a 
brace or a cast Operation Includes division of the sternal and da 
rlcular heads of the stemodcidomastoid musde or a plastic operation 
known by the name of FoederL Alter operatloD a cast to maintain 
o v ercorrection is advisable tht< to be followed by a brace, exerciser 
and massage. 

Induded m THAimAxic TOimcoLLis should be mentioDed ordinary 
stiff neck due to exposure to changes In temperature An ordinary stiff 
neck that a patient awatens with is usuallj due to a myositis or a 
neuritis. This torticoUis occurs during sleep when a draft of cool air 
blows on the neck causing congealing of the musdes and compression 
of the nerves or a neuralgia follow^ by musde contracture or fibro- 
sltls. The treatment Indudes radiant beat, gentle massage gentle 
mampulatlon and the application of a cotton collar 
In ocuLA* ToancoLUS the treatment indudes, in addition to the 
orthopedic management the correcUon of the ocular disturbance 
In HYSTERICAL TORTICOLLIS the physical therapist and the ortho- 
pedic surgeon can be of great assistance to the psychiatrist. 

NEUROLOGIC CONDITIONS 

The chief neurologic condliioos to be discussed Indude poliomyelitis 
spastK paralysis brachial birth palsy synngomyelia, tabes dorsalis 
multiple .clerosis hysteria, pseudobypertrophic muscular paralysis 
ataxia peripheral nerve wounds aixi other paralytic and ncuromuscu 
lar conitlons 

In the treatment of tabes the physical therapist can do a great 
deal m neuromuscular reeducation by the various methods such as 
the Frenkel senes In maintaining the tone of the sUn musdes liga 
ments and nerves massage very carefully apphed is valuable Exer 
dses under warm water are ben^cial As aids In locomotion crutches 
Canes and vanous mechanical walkers are useful. 

In the treatment of multiple sderosis one should try radiant heat, 
very gentle massage exerdscs neuromuscular reeducation and under 
water exercises Sometimes diathermy is beneficial The use of canea 
crutches and other walking apparatus Is helpful 
The same physical therapeutic measures are applicable to tabes 
dorsalis or locomotor ataxia and syringomyelia As Is well known 
Charcot Joint Is usually found In the lower extremity syringomj'dic 
fomts In the upper extremity The phyeiral therapy meaaures liidude 
rest radiant h«t gentle massage neuromuscular reeducation under 
water gymnastics and the various aids to locomotion such as walking 
apparatus canes and crutches. 
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_ TO»IICOI.Lre 

Torticollis or wrvn^ct »v^ 

type is usuaRy due tn ^ro . ^ ^ Congenjla) or acquired The acquire 
ances such as hysteria ocular disbalance and psychic 



Neurologic Conditnona n] 81 

The treatment of the congenital type may be divided Into early In 
termediate and late treatment The measures which are of value in 
dude exerases, massage and correct posture day and ni^L Immobil 
Izatlon can be secured by means of a special collar made of cotton, a 
brace or a cast Operation indudes division of the sternal and da 
ricular heads of the stemodeidomastoid musde or a plastic operation 
known by the name of FoederL After operation a cast to maintain 
overcorrection Is advisable this to be followed by a brace, exerdses 
and msLSsagi 

Induded In TKAUitATic tokticoixis should be mentioned ordinary 
stiff neck due to exposure to changes In temperature An ordinary stiff 
neck that a patient awakens with is usually due to a myositis or a 
neuritis This torticollis occurs during sleep when a draft of cool air 
blows on the neck causing congealing of the muscles and compression 
of the nerves or a neuralgia foDowed by musde contracture or fibro- 
sitis The treatment Indudes radiant heal gentle massage gentle 
manipulation and the application of a cotton collar 
In ocuLAK TORTICOLLIS the treatment indudes m addition to the 
orthopedic m anagement the oorrecUon of the ocular dlslurbance. 

In HYSTERICAL TORTICOLLIS the physical therapist and the ortho- 
pedic surgeon can be of great assistance to the psychiatrist. 

NEOROLOOIC CONPmONB 

The chief neurologic conditions to be discussed bdude poliomyehtis 
spastic paralysis brachial birth pal^ syrmgomyeUa, tabes dorsalis, 
multiple .jderosis hysteria, p5cudoh3T>ertrophlc musoilar paralysis 
ataxia peripheral nerve wounds and other paralytic and neuromuscu 
lar conations 

In the treatment of tabes the physical therapist can do a great 
deal in neuromuscular reeducadon by the various methods such as 
the Frenkel series In maintaining the tone of the skin musdes hga 
ments and nerves massage \Try carefully appbed is valuable Eier 
dses under warm water ore beoe6daf As aids fn locomotion crutches 
canes and vanous mechanical walkers ore useful 
In the treatment of mulUple sderosls one should try radiant beat 
very gentle massage exerds® neuromuscular refducatJon and under 
water exerdses. Sometimes diathermy Is beneficial The use of canes 
crutches and other walking apparatus Is helpful 
The same ph>'sical therapeutic measures are applicable to tabes 
dorsalis or locomotor ataxia and syringomyelia. As Is well known 
Charcot }oint is usually found in the lower extremity syringomyelic 
loints in the upper extremity The physical therapy measures Indude 
rest radiant beat gentle ma,>sagc neuromuscular reeducation under 
witer gjTnnastlcs and the \'nrIou8 aids to locomotion such as walking 
apparatus canes and crutches, ^ 
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great vaIuc!^jSlJy^lh?TLSs (Jjcmpwtlc mrawra are of 

warm batha, short cn)H nydrotherapeutic measures, induini 

cold, ffcntlo ma^fuiw sprays, alternating beat and 

undermKcr cscrcisM ’ vlil’tf'’ Inbbg at 

cast toa hy,Te^fJ^'‘'T/‘ 'f, “PPlyT^ 

weight upon ft In oHoit* the patient to bear neena! 

ope^doT^A l^ZZVT'"^, case, it u Jaslifiable to do a minor 
^ CiSimi" SuH"® i" onto to » 


Wetabouc Co>n)mows 

obeaity Jn^nSf^}^!l ^'^^****"* include arthritis gout rickets tod 
Include rest heat P^fcal therapeutic mcasoits 

applications’ ^ assage, diathermy, negnUve galvanism and load 

should emphashte the importance of 
The subject^f ^t? ionUnUoa. 

sition, obe^ u Ipiportant one. As b geacnl pope- 

coittUpatioD Thero derdse and 

disturbances la th- ^a^ors such as heredllnry lendeacy ind 

important Dhvstmi glands and of water metabohsin The 

open air jQclurf{n.>^«^?^ measure* include massage ocerdses in the 
other sports TumrtnT^lK?®' Solf bicycle riding rowing md 

^0 very valuable tap-dancing and setting-up eieniso 

don of addonhiJii. include colonic irrigation Implanti 

of certain foods ^^^Sanisxns, loxatlv'es cathartics and the dJminaticc 

obesity It Js ^ concerned In the treatment of 

difference between hu patients weigbt is the 

able discussion on the .1 ^ output. There has been coCLsdiT 

but wlien an the endogenous and exogenous obesity, 

proposition that the n ^ weighed it comes down to ibe staple 
of food taten?? ^ ^ difference between the 

and the energy outntTi « l metabolism of the food 

There is undoubtAittr™ ^ i? ^^rdsing, and his excretions, 
dividual — an Inherited *yp® consDtution of the In- 
Important, but the etarf Endocrine factors are undoubtedly 

to recQgnhe the f^ctci- ^^t been determmed EaUurt 

w been the cause of n,, Institute prtqDcr procedurt 

involving the extremid^^^ ^ ^ treatment of cowfitkiB 

cbleffy arthriUc meui^i. . Tbeae conditions are 

prinlul heels ^ mechanical iaeJudmg flat feet arid 
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Metabolic CondjUonB v u** nl ^ 

The reader is referred to such works as WcLester E\'aiis arid Strang 
and Newburgh. Fads and fanaes In diet arc largely due to mislnfo^ 
tlon fostered by the culUsts or as a result of pre)udic£ of unthinking 
people 

Obesity is a very Important consideration in orthopedic cases espe 
dally from the mechanical standpoint in the foUowing conditions 
anterior poliomyelitis dat feet, painful heels sacro-iliac disturbances 



Fhl. 69 — ExlmiK rmhkt ocoittIdic to trim who had rkketi. 


arthntis of all the Joints espedallj those of the spine hip knee and 
ankle The overwd^t child is the precursor of the o\'erweight adult 

Fashion in recent years has decre^ according to Barborka that the 
figure of women abo^d be sylpb-like to conform to thl^ many women 
have employed on thdr own initiative many ndiculous dietary meas- 
ures Not infrequent]} this has led to extreme under-nutntion to III 
health and even death It is the pfij^slclans dut> to point out the 
limits of reduction and that health Is more to be desired fhr>n a fash 
ionable figure 

After nn iniur> to the toot or anUe or hnee such as occurs In In 
dustrinl conditions especkny fractures and dislocations ol the lower 
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eitrcmJly, obesity may be a very Important BtumWfag-blocl wUci 
favon prolonged disablliiy 

Endocrine Disturdances 

Under endocrine dbturbances the pl^cd 
co^med trith such eondltlomi as obesity, leanness, FrSUW.. lya- 

drome and slipped cplphj’sls on a (all b»sn ot 

The chief elands of ntemal secrcUon whici . nj,,,ifjn' 

sdentific theVusis Include the thyroid, pamthyrold piNUry, 

adrenal and ovary , , . . mllnls, massaic 

Physical therapy rr>easure5 Include ut 

and diathermy Endocrine therapy and sometimes operauons 

Indicated 

CntcuLATORi Conditions 

The most important 

endarteritis obliterans thrombo-on^ltls Space 

and causalgia Tbrombo-an^lUa la knotm as , ^ ^,joicy oI d* 

does not permit description of the various tests for tie ettauenc, 

cfrculatory apparatus , , ,v. inleciloo of seta®** 

The best treatment for varicose Y*'" ’jJ^.^/t'^ifiedsurgeco- 
solutlons This Is a minor procedure in tta ha nds of a 
It has been stated that ps per cent ot Buerprb duoK ^ 
in men and s per cent in women, which is Just tie oppoaie 
figures for Raynaud s disease , , , * . jutirrhinces h 

The importance In the treatment of circulatory indude rest 
Improve drculatlon. The means of locally *i*d 

elevation of the limb beat elastic compressioD dtoiDen^ ^ 
to the cervical and lumbar sympathcllcs, spe^ ■vTrfljatbetic 
postural eicrcises. Operations on ^ veins, arteries an y 
nerves are not dlscuKcd here _ *kose de- 

The most valuable postural circulatory exera^ throeoho* 
scribed by Buerger • under the conservative treatmen ^yelnp^ 
angnUs obliterans He says TVhec the disease u piln 

distinct inicnnlllent claudication being present and nalifflt 

Trilh or irithout trophic disorders It Is advisable that ^ 

remain in bed for several weeis or even long^ ®L- mMjnreS 
waiting and standing be complete Interdicted oI 

should be direclcd toward the conservation of warmth 
the drculatlcm the prevention of traumatlsni, and ^ ^^^mervea^-” 
local condltioas trophic disorders or gangrene when these sup^ ^ ^ 
The author has suggested that certain passive eicra5« 
value in inducing hyperemia or rubor in the affected 
fore, therapeuticaDy beneficial In Increasing the blood supply ^ ^ 

Buenttr !•© CIrcakt «7 DiituTbroM of th* ExtremltJe*, EA it 
guiodm Co^ 914- 
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This method is the logical therapeutic outcome of Buerger s method 
of dlagnosUcatmg impairment of drculation of the Iottct extremities, 
in it uses the phenomenon of reduced rubor or induced hyperemia 
in a therapeutic way If the method be earned out daily for a suffi 
aently long period It ia of greater value in improving the circulatory 
conditions and in increasmg the blood supply than any of the other 
mechanical or thermal means that are at our disposal 
The procedure Is as follows “With the patient lying supine, the 
affected Hmb is elevated to from 6o to 90 degrees above the honiontal 
bemg allowed to rest upon a support for from 30 seconds to 3 
minutes the period of tlrne being the minimum amount of time neces- 
sary to produce blanching or Ischemia. As soon as blanching Is estab- 
lished the patient allowB the foot to hang down over the edge of the 
bed for from 2 to 5 minutes until reactionary hyperemia or rubor sets 
in, the total penod of time being about i minute longer than that 
necessary to establish a good red color The limb is then placed m the 
honxont^ position for about 3 to 5 minutes during wWch time an 
electric beating pad or a hot water bag Is applied cart bdng taken 
to prevent the occurrence of a bum. The placdng of the Umb in 
theM three successive positions constitutes a cycle the duration of 
which is usually from 6 to 10 minutes These cycles are repeated 
over a period of about one hour some 6 to 7 cy^es constituthig a 
'iance 


“The number of stances cannot be categorically stated bat should 
vary with the case. In a general way they should occupy at least 6 
to 7 hours a day that Is ev-ery alternate hour during the daytime 
Dining the hours of rest heat Is applied continuously in the form of 
an electric pad hot water bag hot air apparatus or electric Nmp In 
the opinion of the author this niethod does far more to improve the 
arculation than either the application of superheated air (so-called 
baUog treatment) or the diathermic treatment. 

“The length of time of its application may require modification 
according to the manner in which the procedure is borne In some 
cases pain induced by devation may necessitate a diminution In the 
period of do’ation 


It IS not possible to lay down hard and fast rules as to the exact 
wllcation of this method in any given case Its emplojTnent should 
be \’aned according to the requirement of each and every clinical 
stage and the patient s response, * 

In the treatment of arteriosclerosis Buerger recommends several 
methods of Impiming the circulation- 

These Indude first the postural treatment second the hot air 
treatment third, the diathermic treatment fourth the beat of dectric 
«nips fifth, the thermophore 

Tlw pjMtural tratmmt which conslsu In the Induction of a reac 

P^™ry ele%'ation of 
the leg followed bj depresjloo of the limb In a dependent position 
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may be used with some benefit In almost all cases, except where gie- 
grenc has already become extcnsiw, where a phlegmon lias devd^ 
or where such changes of position are loo painful to the patienL 
WTicn recent extensile thrombosis has taken place, it Is ibo cmin 
Indicated 

The postural treatment, or cxctcUcs to induce rubor and an accriff 
ated circulation, must bo varied In its method of appUcalkm la nch 
and ciTry ease ''The period of elevation should be the mhdmQffl 
amount of tlj/ie ncccssao to produce a frank blanching of the fo^ 
This is usually about 30 seconds to 3 minutes, 
degree and extent of the vascular otetructlon. The Dcit penoo ot 
depression (or of the hanging leg) b to be prolonged about i or J 
minutes beyond the lime necessary for the irtducthm of dbtinct raw 
An abridgment of this Is then warranled when the patient 
of increased pain in this position, or If the pain becomes 
after a given duration of time Tte third position of rest la tM 
fontal may be extended at will beyond 3 minutes, provided that tw 
does not suffice to give enough rqxise to the patient In 
should be longer in the othcrosclcrollc cases than m the younger p«^ 
affected with thrombo-ongnUs since the former may find the treatmou 
onerous unless sufficient &tervnts of rest are provided . , 

'The position of the resting limb in all forms of 
disease has not received attention from the clinicians. If careM oro 
vations on the appearance of such limbs in varying postures be raw 
espeoany after the Induction and abatement of reactive dreu^ 
manifestations It will be noted that the color of the foot vtrla 
erably when In the horizontal plane. While a normal or slightly dimi^ 
ished flesh color is not infrequently seen even in advanced art 
disease, the affected foot win often evidence varying degrees of 
This may affect but one or more toes or the fore part of the fo^ 
may involve even some of the distal portions of the legi the do^ 
or plantar aspea of the foot moy show patches of blanching 
log with pinkish or sll^Uy cyanoUc areas AH of these color 
ti<^ must be interpreted as lodlcatiDg a drculatcffy 
this lotion, and as such we may deduce lessons of pr°t*iy . 
and therapeutic value — to wit, that such limbs are not to b* 
to during thdr period of rest, in th« bariiontsl position m 
•ftwroat depressed just enough to bring about color 
drenteoty nctivlty After testing the angle necessary to bri^J^ 
return of almost normal color the patient must be ^ 

this locular posiUon U to serve as his horliontid. Indeed rt b ^ 
eren to arrange the bed so as to conserve the an^P^ 

vloiKly arrived at, for harmM as Is the continued stasis todun^ 
P so also is one of continued 

^ If but sUght, A position of elevation universally regarded a» 
harmless must be avoided beemue of its depleting effect.' 
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PSEDDOHYPEBTSOPKIC MUSCDLAK PABALYSIS 


This condition is variously known as pscudohypertrc^jhic muscular 
paralysis and progressive muscular dystrophy 
The cause of the condiQon Is udIoiowil The signs and symptoms 
mclude the following There is a history of delayed walfcmg some- 
times imtil the third or fourth year Tiptoe walking Is the rule. The 
gait 13 awkward waddling and unsteady with Inability to go up and 
down stairs. Children fall frequently and are usually unable to arise 
without assistance They tire easily There Is a marked lordosis and a 
protuberant abdomen. Usually the calf muscles are enlarged and very 
firm There is a peculiar fadal expression winch Is dull and mast- 
like with Inability to elevate the an^es of the mouth so that when the 
child smiles the Ups ^read out sidewise but the angles of the mouth 
are not elevated In walking the feet are wide apart and sooner or 
later they assume a position of eqmnus or toe dn^ They are swung 
forward rather than lifted and cairled high to clear the ground The 
chad sways from side to side and be cannot sit down slowly — be 
collapses Into a chair unless he uses his arms and hands to bre^ the 
fan I\TBged scapulae are due to muscular atrophy There are noted a 
wasp-waist and loose shoulders. Stumbling and fafling are prominent 
features. If the child can nse from the lymg position on the fioor he 
usually does so in a classic way He turns over on his face be 
rests on his elbows and knees, climbs up on his legs by putting his 
hands on his ankles then the legs then the knees and then the thighs 
and finally by a supreme effort, stands up 
The treatment of this condftfon includes no specific remedy For 
mary years I have used hypodermic tablets of adrenalin 3/200 of a 
grain each, dissolved under the tongue three times a day More re- 
cently Kure and OUoaka ad\-ocate the use of adrenalin and pilocar 
pbe subcutaneously The dose for adrenalin is 0.2 to o 3 cc. of a 

0 I per cent solution The dose for pilocarpine isoitoo2cc.ofa 

1 per cent solution The injections are repeated daily or every second 
day until at least 50 injections arc given 

The physical therapeutic measures are as follows The first warn 
Ing Is to a\oid fatigue. Electriaty is of value In malntaiolng good tone 
and circulation Massage Is of some \’alue. Hydrotherapy is \TtiuabIe. 
In order to teach these patients to go up and down stairs it Is ad 
vuable to use a vt of 5 or 6 narrow stairs ^dth a balustrade on each 
side Retention apparatus as a rule Is not highly beneficial As a 
of pre\-enUng contractures and deformities, It is advisable. A 
light removable plaster cast or brace may be used to hold the foot 
at a ri^t angle or 0 knee In extension or to support a scoliotic 


Tendon lengthening and tenotomies, when indicated should bi 
lonned s-erj corcfuJi> because of the danger of losing what 
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tone or power their muscles have and because of the danger of pro- 
duang the opposite deformity which may be more disabling 


Shoes and Theib Modifications 

In a discussion of shoe modification first of all one must consider 
the type of shoe that is advisable for children women and men 
As a general proposition, one may say that a shoe should be strai^t 
lasted round to^ have a moderate height of heel and a rigid shank 
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muscle puD or nrasde Imbalacce produces disturbances of posture, 
but to a certam extent these inherited tendencies can be overcome. 
Bad posture In many instances is only a result of habit and by the 
exertion of wiH power and by proper exerdses, good posture habits 
can be acquired Deformity and disease have an influence on posture 



F*l — Seven] tboomul coodlUoa ol the ijitoe Uut »rt the rewlt of cramenhil «fb- 

orden or poor poctun. ft, Jftiuiiij 191S ) 


tuberculosis infantile paralysis and arthritis arc diseases that are 
fniportant in this connection 

Good posture should be taught to the young child and should be 
d'tn attention throughout life It Is of great Importance that the child 
f^ correct habits of posture as early as possible. In the home in 
tjndergarten and In «chool Poor posture is said to be on the Increase 
and there Is no doubt that It adds greatly to the stress and strain of 
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f<“' Sirl’ and to mSb 
^ different MWn are the victims of two Uitop cm U itjle 
tmd the other is the shoe tatlesman Women prefer to fit the eye rtlhet 
tattle foot, and please the eye rather than theft hosbamrs pod 

The chief modifications in shoes include modifications of the heeh, 
SOIM alters and the big toe region The chief modification of the 
^ la me Thomas heel, which Is longer and hi^er on to Inner 
outer border This corapeU the Icdlvidoal to wjik 
erw prppCT w^fclng an^c, so that a wejght'bcaring dropped 
rm the udddlc of the patella bisects the Ubm and the astragalia. 

(^ef modlficatfon of the sole is the devation of the outer border 
fiaTto?* point of the wedge should be under the base of the 

counters Include the ronovai of the coonter foe 
™ “"“I I*’* pnoloagatlon of the counter no to fnaer 

nf .n? e PW'ca and support the scaphoid, first cunelfonn and base 
01 the first metatarsal 

^ region of the Wg-toe Joint include maiing to 
£ hlL.Bj'? there will be no motion in the big toe Joint, nHch may 
big-toe Jota^ rellevidg the pain in cases oi osteo-srtoitls ol to 

nJm £ m^lficatjon of the sole is what Is known as a metatar^ 


har Ar r.\^L “'^“‘^uon Of tflC SOIC 15 WMt IS lUlOWD flS a 

iT;..” consists of a strip ol leather secured between to 

at behind the heads of the mrtaterstl 


imw. r t r consists of a 
of the sole at a point Juat 
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seriom ^ beauty In correct carriage, and many 

poor posture ” human body are due in whole or In part “ 

pa^thrwS°t21 toopped from the aide of to bead si^ 

and anile ^me through the middle of to shoulifer, hip, in* 

forming the foUmri “ P'™n has a correct standing posture. % P" 
stand with the h«rV* ™?™>cnt3 one will attain eacelleot form (0 
touch the waB the waff (a) let the head and butt^ 

spine and (af *” *™* the wall with to hm*” 

to the ban, of "“ft the weight imw^ 

poaftlon, ^ off malnUlning the body 1® 

bact and a ^ parents and ancestors a certain ^ 

characteristk* potture Just as he inherits many 

*L*wti PhiDp Tj,.,. ^ ’’Neatness also is Inherited and ooeqnri 

« 3 tJtt. ) ,^ 8 . 
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and mouth to fuBChon better The person with erect carriage actuall> 
thinks better he Is more level headed 
In the chest also poor posture causes disturbances The cramp- 
ing results In improper physiologic action of the heart and lungs The 
diaphragm the large muscle that separates the thoracic from the ab- 
dominal cavity cannot do its work properly when posture is un 
naturah 
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Fxl 74— a, poor posture due to exicrertted himbtr lordosif B C tod D cormt 
postorc. 

Proper support Is not provided the abdominal organs — stomach 
liver gallbladder pancreas small intestine large Intestine and omen 
turn — when posture is bad they arc cramped and forced out of their 
normal positions \\ ith the stomach at a lower lc\*el Intestines pushed 
down kidneys improperly supported and strain on the vnnous sus- 
pensory ligaments it Is simple to deduce what 5>Tnptom5 follow The 
circulation of these tissues is impeded and constipation an impwrtant 
factor in the production or aggravTiUon of many chronic conditions 
results 

The pdv’ic organs In persons of both ^eies may suffer materially 
In women the effects of poor posture often reflect themselves in 
the uterus mimes and fallopian tubes 

Poor posture of the lower extremities results in mechanical and 
other disturbaoces chief of which are strain on the hip joint and 
'^’ochanlcal strain on the knee joint ankle and foot UDdoubtcdI> many 
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both child and adult life, It also exposes the Indlvidoal to the posri- 
blllty of superinduced infection and trauma. 

The spine Is a flexible rod made up of segments, at one end of 
which sits the head ond at the other end of which sits the person Tbe 
spine has a normal front to back (anteroposterior) curve, h carv a 
forward, back^sTird, forward and hackwarf again as one progresses 
from the neck to Its base but In the lateral or side to side, pto 
there arc no normal curves Any lateral deviation involving more than 


mefleaU KjnnaJtk*, tiJt boj't [PtlSp 

tbe cm&loo ihowB on the Wt to Uw arrlmxt DhatnUed tm tlie rigbt- 
Lewin Hygda, 6 j (Jan.) ] 

OM vertiira l! caned scoUosb. As It fa a fleiible rod, 
of tbe spine cannot be changed without a compensatory chang® ^ 
least one other portion ^ 

Man WM nrt mtmded to walk upright. Many 
penalties for hfa having assumed the upright position 
posture the brain haart, lungs Hver kidneys pancreas mn^ ^ 
bgaments are hindered in proper function and cUminstioo from 
gastro-totestlnal tract fa retarded. ,be 

Erect carriage of tbe head and proper curving of tbe neck 
muscles Ugaments bones Joints blood vessels brain eyes ears iw- 
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and mouth to function better The person with erect carriage actually 
think* better he ia more level headed 
In the chest also poor posture causes disturbances The cramp- 
ing results in improper physiologic action of the heart and lungs The 
diaphragm the large muscle that separates the thoracic from the ab- 
dominal cavity cannot do its work properly when posture Is un 
natural 
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Fkl. 74. — A, poor poatnre doe to cxKKirmtcd lumbar lonlo*b B C tod P comet 
potture. 

Proper support Is not provided the abdominal organs — stomach 
liver gallbladder pancreas small Intestine large intestine and omen 
turn — when posture Is bad they are cramped and forced out of tbdr 
normal positions \Mth the stomach at a lower level Intestines pushed 
down Udneys improperly supported nod strain on the t’arious sus- 
pensory ligaments it Is simple to deduce what s>miploms follow The 
circulation of these tissues l5 irapieded and constipation on important 
factor In the production or aggra'^ation of many chronic conditions 
resoiti. 

The peMc organs in persons of both seies may suffer materially 
In women the effects of poor posture often reflect themseKes m 
the uterus munes and fallopian tubes 

Toot posture of the lower extremities results In mechanical and 
other disturbances chief of which are strain on the hip joint and 
'’^ochanicnl strain on the knee joint ankle and foot Undoubted!) many 
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both chnd end adult life, it also exposes the ladlvidinU to Iht poab 
biUty of superinduced Infection and trauma, m. md ol 

The spInVis a flexible rod nmde up 
which sits the bead and at the other end of wWch 
ratine has a normal front to (antercjXBterlw) ct^, 
forward, backward forward and backward “8^" “ Jdef^ 
from the neck to Its ba.se but In the laterrd or sid^^ to 
there are no normal curses Any lateral deviation Involving 
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one \'ertcbra is caJled scoUosi*. Aj it is a fleiible r«i -wigc i’' 
of the spine cannot be dianged without a compensatory 
least one other portion /i 5 v»dcr* 

Man was not intended to walk upright Many 
penalties for his having assumed tne upright position. ' mnsd® 
posture the brain heart lungs liver kidneys frtan ^ 

ligaments ore hindered in proper functloHi and eilmlnatKai 
gastro-intestinal tract U retarded, v r^rffdt the 

Erect carriage of the bead and proper curving of the nee* 
muscles ligaments bones joints, blood vessels brain, eye* 
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and mouth to function better The person with erect carriage actually 
better he Is more level beaded 

In the chest also poor posture causes disturbances. The cramp- 
ing results m improper physiologic action of the h eart and lungs The 
diaphragm the large muscle that separates the thoraac from the ab- 
dominal cavity cannot do its work properly when posture Is un 
natural 
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Fn. 74. — A, poor poAon due to cM^ci tlfd hnobar brdoii* B C tod P co rre ct 
poatorc. 

Proper support Is not provided the abdominal organs — stomach, 
hver gallbladder pancreas, small Intestine large intestine and omen 
turn — when posture is bad they are cramped and forced out of tbdr 
normal positions Mlth the stomach at a lower level Intestines pushed 
down Udneys improperly supported and strain on the various sus 
pensory ligaments it is simple to deduce what symptoms follow The 
circulation of these tissues is Impeded and constipation an important 
factor in the production or aggravation of many chronic conditions 
results 

The pelvic organs In persons of both sexes may suffer materially 
In women the effects of poor posture often reflect themselves in 
the uterus, oA-anes and fallopian tubes 

Poor posture of the lower ettremlUes results In mechanical and 
other disturbances chief of which are strain on the hrp joint and 
rocchanical strain on the Lnee joint ankle and foot Undoubtedly many 
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coses of arthritis of the knee and hip are traceable to basic mechanical 
disturbances that haw been in operation owr a period of many yean. 

Flat/oot is a result of poor {^urc in many cases and nay be t 
disabling condition The combination of a mcchnnfcaJ disturbaoce, 
such as pronation of the foot with JtrnJn, oi'eractlvity, Injury or fe* 
fecUon, Is a common cnusc of foot disability 
The methods of recording posture are the photograph, tbcschemat 
ogrnph, which was Invented by Dr Mosher and Prai Lesley ri 
Lcland Stanford Unh’ersity and Is a camera-Iikc inslnnueol with i 
focusing lens and a scries of mirrors, by which on Image U thrown oo 
a sheet of dear glass on which Is superimposed a piece of 
paper and the sllhouettcogrnph devised by Norman Fradd, wmeb 
makes a graphic record of the posture b> an arrangement for photo- 
graphing the individual In silhouette 
Roentgenograms are of value in determinbg the position and shape 
of the bones They often reveal definite unsuspected disease cccoiticns. 


Treatments — ^The treatment of postural defects consists of 
lactic and remedial measures Prophylactic measures consist of 
considerations as balancing the pelv^ in cases of incqaal^ of u* 
length of legs Attention to the feet is important The remedW 
are rest medical gymnastics and support The mattress rowt be 
by the Insertion under U of boards or o wooden frarne. 
Bradford or Wtdtmon gas-pipe frames are valuable in scene cas^ 
Stretching consisting of head traction leg traction, pelvic traclJoc, 
combinations of two of these three Is valuable as prehmlnafy treat 
ment 


Medical gymnastics consist of postural corrective, fleslbni ^, 
Increasing breathing and relaxaUon eaerdses In postural 
the peUeot is tau^^t to stand tall, sit tall, He tall and think tsih m 
to walk vrith his chest thrown forward his abdomen 
his lumbar curve flattened his shoulders well back and upward and 

^d upward so that he looks out of the centers of his eyes theebtoo 

drawn strdght back He walks “chesty ’ 

flexibility and power increasing exerdses 
planMory Bro thing exercises such as those emphasised ^ 
thwait and Klein, are valuable. Rclaxadon exerdses have a 
^1 ^ ^tinent The scMalled stall bar exerdsc is of 

in low back condiUons Swimnung and baflet danang *rt 

necessary a simple corset U to be 
^ surgeon in some cases may prescribe the 

aluminum jackets and pl«ter-of-pirfc^ 
necesbiiry m severe cases. Plaster casts mi^' b* remov- 
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Physical therapy consisting chiefly o( massage Is of great \’alue 
Hydrotherapy h^otherapy phototherapy and tonics have thdr places 
iQ the treatment 

I have designated the following ten commandments of good posture 

1 Stand tali 

2 Sit talL 

3 W alk tall and chesty^ with weight transmitted to balls of feet 

4 Draw in abdomen pulling it backward and upward 

5 Keep shoulders high and square 

6 Pull chin straight backward toward collar button 

7 Flatten hollow of back by rolling pelvis downward and back 
ward 

8 Separate shoulders from hips as far as possible 

9 Lie tall and flat 

xa Think talL 

Conclusion 

In conduding this chapter I wish to emphasite the importance of 
physical therapeutic agents In the prevention and correction of de 
fomdUes and disabilities of the extremities In every community there 
should be at least one Institution where physical therapy can be given 
in an ethical manner under the control and guidance of a bcensed 
practitioner of medicine 

The author vfaba to t ip rai hb thaaka to Lc* k T btecr for the om of con 
'tdrrtbte portiioa of thb maxniaaipt aa4 tnaoy f the Qhslntkeo to be used la bW 
f rthcomlaa book, Tkt /‘n^tk / 014 pfik Surfrrj bo ta W B 

Satmden Company f tbe QM ( aofDO f Ibe auLoaiCTlpt aad aocne ( tbo QliatrtUoaa 
from Lb book, Ortkepofdk Sgrtfry jof Smct. 
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CHAPTER TWELVE 


PHYSICAL THERAPY IN PLASTIC SURGERY 
ViLHAY P Bladi MD and Jaaies BAimm Boown ilJD 

Physical anl Occupational Tseoapy in Genebal 

The application of physical and occupational therapy plays an 
mdispenaable rfcle in the care ot many palients Tiho have to undergo 
extensive plastic repairs of defects. 

Plastic operations may include the repair of recent lacerations. 
Again a rather long senes of plastic operations may be necessary to 
overcome serious defects In facial appeaiance and function such as 
deforming scars from bums or scars foBoiring operations for car 
anoma Finally the plastic operation may be performed to restore 
function to a part, as in a temporomaxniary ankylosis or to replace 
deforming scars with coolractures about the tnink or extremities In 
an these conditions physical therapy must play its part if the ultimate 
aim of the operative procedure is to be allied 
Severe scarring and conlracture deformity about the band and 
fingers may be taken as a ^ven case After a long period the part may 
still be swollen arid congested or it may show atrophy and poor blood 
supply Heat hydrotheropy and massage for one to four weeks prior 
to the proposed reconstructive operation will usually Improve the blood 
supply overcome a certain amount of the contracture deformity limit 
the d^ee of atrophy from disuse and altogether so improve the con 
ditkm of the part as to assure the best possible operative result 
Following operation on the hand physical therapy in the nature of 
proper splinting is iramediatelv Introduced. A little later hydrotherapy 
is employed and as soon as the healing o! the wounds permits massage 
and muscle-training exercises are added to the treatment Long after 
the surgical wounds have healed the dflilv use of massage musde- 
traimng exercises active exerdses and finally work or play are 
necessary and should be persisted In until the greatest possible fane 
tional restoration vs secured (Figs i 8) 

Physical Therapy Agencies iH Plastic Surgery 

In plastic surgery the followiDg physical therapy agendes are most 
commonly used 
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PHYSICAL THERAPY IN PLASTIC SURGERY 
ViLRAY P Blaik MX) and Jameb Bajuiztt Brow'n M D 

Physical and Occupational Therapy in General 

The application of physical and occupational therapy plays an 
Indispensable rfile in the care of many patients who have to undergo 
extensive plastic repairs of defects 

Plastic operations may Include the repair of recent lacerations 
Again a rather long senes of plastic operations may be necessary to 
overcome scnous defects in facial appearance and function such as 
deforming scars from boms or scars following operations for car 
dnoma. Finally the plastic operation may be performed to restore 
function to a part as in a temporomaxlllary ankylosis or to replace 
deforming scars with contractures about the trunk or extremities In 
an these conditions physical therapy must play its part If the ultimate 
aim of the operative procedure is to be attalnetl 
Severe scarring and contracture deformity about the hand and 
fingers may be taken as a gi\en case After a long penod the part may 
still be swollen and congested or It may show atrophy and poor blood 
supply Heat hydrotherapy and massage for one to four weeks prior 
to the proposed reconstructive operation will usually Improve the blood 
supply overcome a certain amount of the contracture deformity limit 
the degree of atrophy from disuse and altogether so improve the con 
dition of the part as to assure the best possible operative result 
FoUowing operation on the hand physical therapy in the nature of 
proper splinting is immediately introduced A little later hydrotherapy 
is emplo>Td and as soon as the healing of the wounds permits massage 
and musdeHralning exercises are added to the treatment Long after 
the surgical wounds have healed the daily use of massage muscle- 
training exercisea active eierdses and finally work or play are 
uecessaiy and should be persisted In until the greatest possible func 
tioaal restoration is secur^ (Figs i-8) 


Physical Therapy Agencies in Plastic Surcziy 

In piiutic surgery the fonturlng physical therapy agendes are most 
commonly used 















Agcnacs In Plastic Surgery 


6 


Radiura 

I To redace scar tissue, os m keldds 


OccupatJonal Therapy —Occupational therapy aa well ns the sun 
pkst mSage eiercises and baths is of real importance for sUmulat 
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^ lv»taa# n 
Massage 

I To prepare a port for the proposed operation 
a To stimulate the blood supply, as in the base of a pedicle flap 

3 To attempt to reduce the amount of scar tissue 

4 To loosen up a scar and overcome a tendency to retract or 
contract 

5 To restore function, espedally about the jomts 

6 To loosen the contrarturc that takes place under skin grafts 
and flaps 

Dry Heat as from on Incandescent bulb, infra red baker, hot water 
bottle, or electric pad 
I To relieve pain 

3 To stimulate the formatiem of healthy granulation tissue pre- 
paratory to a skin graft 

3 To Improve circulation (a) to stimulate, (b) preparatory 
massage 

4- To combat low-grade infection 

Hydrotherapy as local or general baths, local or general salt 
whirlpool baths hot wet packs, contrast baths (hot bath 15 
cold bath 2 min usually local) 

1 To relieve pain 

2 To stimulate a healthy bed of granulatlcm tissue 

3 To stimulate drculation as warm saline packs applied about 
baM of a pedicle flap 

4, Preliminary to massage and cxerdse 
5 To overcome infection 

Dry Cold, as from ice-bag 

I To overcome traumatic or postoperative swelling 
Ultraviolet Raya, as from quarti light or from direct sunlight 
I To stimulate 

3 To improve general condition of padent especially In chiia 
with rachitic tendency 

3 To tan, if possible a skin graft or flap . 

4. To overcome a low-grade infectron as pimples, preparatory 
plastic operation 

X Ray* 

1 To overcome (i) low grade skin infection, (3) almost any 

of surface cellulitis Including erysipelas (3) boils, (4) adenitis, 
(5) abscess formation (6) Ludwig's angina, (7) acute parotitis 

2 To reduce scar tissue 
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Extensive Buens 

The Immediate care of extensive burns necessitates the relief of pain 
and the treatment or prevention of shoeik. The immediate local treat 
roent is subject to to many vamng possibilities, and the available 
methods of treatmeot may be so limited that no one method can ever 
be universally relied upon. Any treatment that allows crusts to remain 

00 wouDds under which there is usually a conecUon of pus, may be 
luffident for superficial bums but for deep bums in which the lull 

1 ” 
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ing the patient mentally and for infusing spirit into him Many patiaiti 
completely disheartened \rith a long scries of surgical steps may be 
reclaimed mentally by the Instruction and guidance of an occupational 
theropist 

If the elaborate outlay found in most large surgical clinics is not 
available, the surgeon \rill often find the application of these principles 
directly advantageous In securing surgical results even if he has to 
combine the work with h!s own (Hgs 7 8 and ii) 



Fio n— Boy tnd idri of FVa. 9 «iid o ilwira In phyilial tbenpy department- 
The boy ihowi a lm c iet full exteofion of aim and bai lecrfwd |Cie*t f^ 

hutrectloo and triinta* lo thh tkr^rtineBl- Tbe aerre mppJy of tbe 
UU iri mt n to not faitmimted ai by pood poarr of additctko ol 

The jtlrt b Me lo cloae ber moalh aod whe her head. Her arm movtmenl 
been refiored t compfcte extemk* Id ooe opwalioB. . _ 

ChTT Urpe Jotou eoch at the aifn» Um, thick »pDt-*iin paft fa tdffllnHy^PTLT 
Soon after beauit* fa cntoplete exerefae >•■»» bo retorted lo thit •UJ'rTly . 

coolraaor* of the hat* of the prift. Chlldmi are rtceOent nbfeett and mn 
tnpeie »m be f (neat beaeflt If an etUhlbhed department fa not iTtHibie. 
chfldren are fmjnnrtJy inmed kme on their oera lahlitlve after tbe Uea of 
rmfti^e fa eifAjmed t them, aDd they rapidly rehaUBt te tbemtelm . 

No* that the thUht f both naliniit from »hkh the (paflt weft art art 
iB tbe (drt there fa fiiat evfaeiKe f tbe woowl. ahhotnth the 
UU btrt 19 da tier tbe peralkm (Department of Phyrial Therapy Shrinfr 



Extensive Bums n] ® 

thktncss of the denna has been destroyed some plan for surgical 
deftnllncss should be cmployetL No single method Is applicable to all 
cases but vrith the genenJ plan of frequently changed hypertonic 
dressings and with close attention to mechanical cleansing at the time 
the dressings are changed most patients will develop clean firm grann 
laboos ready for grafting within four weeks (Figs 12 and is) 

After sloughed tissue has separated and tb^e is no further toiidty 
from the burned area there Is left a denuded area that requires 
restoratian of surface co\ering of sufficient thickness This restoration 
should be made as speedily as possible for the conservation of function 
health and comfort Any treatment or lack of treatment that delays 
restoration Is an econormc waste EspeaalJy Important is surgical 
dcanibess for bums of the hand and arm, for here the Important 
tendons and joint capsules are so dose to the surface that prolonged 
chronic Infection In granulations over them may result in permanent 
deformity 

Saline Bath and Dry Heat. — For widespread denuded areas of the 
body and extremities the combtoed use of the saline bath and dry heat 
h most effiaent for deantog these wounds surgically to preparation 
for akto graftiog The patient is placed to a warm salt bath for one to 
three boors a day, and then lies without dressmgs on a bed covered 
with sheeting, to which heat is appUed by a stnng of elettric lights 
above the patient (Figs 12 and 13) 

There are severd disttoct advantages to this method of care 

(i) The patients are extremely grateful because of their freedom 
from painful dressings PaUenta, both adults and children who have 
practically lost their morale from pain and discomfort are frequently 
made comfortable after 5 to 10 min. to the bath They may be put in 
the first time with dothes and dressings left on, and then after soaking 
for some time the dressings may be cut loose and removed without 
pain 

(3) The method is probably the least expensive of any and may be 
earned out in the home 

(3) After the routine is once established nursing care can almost 
•opplant the care of the doctor except for daily inspection and neces- 
changes m care 

the patient unrestrained m the bath and In the bed 
^ both encourage active and passive nroPon and reduce contractures 
to a minimum. Restraints In the form of splints bandages and loops 
ow extremities can almost universally be avoided Contracture from 
loss can be remedied satisfactorily only hy replacing tissue 
he relief obtained from secondary contractures by splinting will be 
In a few hour* after removing the restraint 
(S) soon as the patient is able to be up and around some sort 
aressing must be substituted for the dry heat and for this hyper 
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Active movement about Joints may be started when it Is certain the 
mft can stand iL Deep massage may help to loosen grafts from their 
and wlsf* help smooth them out if there b a tendency to wrinUing 
from contracture of the base There does not appear to be accurate 
data on the reasons for variations In the color of skin grafts Although 
they rarely ‘tan on exposure to actinic radiation there may be some 
improvement in color (Figs 7 8 and 11) 

Pedicle Flaps 

Physical therapy of a tedious sort may be necessary for pedicle flaps 
that have a slug^h blood supply Light massage with the finger tipis 
along the flap three to six times e%'ery five minutes may help replace 
the inadequate pulse and if this is carried out Intelligently by the 
nurse, an apiparently doomed flap may be saved The use of warm 
wet packs around the base of the flap Is valuable care should always 
be t^en to avoid blistering and it is best to have the piacks tested and 
apphed with the fingers rather than with forcepM 

Deep rotary massage of these flapM after they have been completed 
may free them well from the base and here again actinic radiation 
may be tned for color improvement If the flap remains a dead white. 

Cleft Lip akd Palate 

Quarti hght treatment local and general has apparently been of 
great value In some cases that have not withsti>^ operation well 
For mild cellulitis and infection of the lips local radiation has proved 
espjedally beneficial 

In infants and children it is necessary to keep the hands away from 
the mouth and light spiUnts are used to prevent flexion of the forearms 

Spieech training is almost as Important for good speech as is repair 
of the palate Wth mtelligent ptarents and pmtients this may be accom 
pushed at home by following simple rules but most patients do best 
in class or under the supiervision of one who Is trained in the work. 

Operative Trauma 

^For swelling following op>eration 5 (without infection) cold apiphca 
dons dmply apjplied are the most satisfactory One caution about the 
d) avoid putUng an ice-bag or any heavy apiplication on an 
that IS swelling as a relatively bgkt pressure may shut off the 
supply and necrosis vUl resuU 
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appbcatlom (mout or dry) most froqucnUy 
P™*” Oppodtion in favoT^ cold 
'™ often be encountered and since neither process is very tiell under 
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tonic packs of sodium chloride, boric add, magnesium sulp^, ra 
anv desired antiseptic may be used Then insteod of being puM oS 
they may be soaked free in the bath each day and reapplied later 

Quarti Light— Quattzdlght treatment of these areas nay wtH be 
combined in this as in any method of treatment General ramaUro tro 
to four times a vreck tvUI usually be Ideal although heavier nuBatwo 
of local areas of persistent Infection may be indicated 


Eateraset and Occupational TltcTapy — General physical th^p? 
In the form of active exerdscs of the hand arm 
great advanUgc Any occupational therapy, 
has frequently marked the tumtog point of recovery , ,12^^ 

of o^vity is encouraged, even If this Is nothing morethan 
of a mh doth or the cutUng out of paper figure The use 
Inslrurnents or even encouragement to feed themselves toay 
marked Improvement (Figs ^ 8 and ii) 


StON Gratts 


Preliminary Preparatioii.' — The physical 
denuded areas for shin grafting is essentially as outlined rader 
grvE Borns For chronic ulceration of the legs, 
one to three weeks may be advisabie, and may in itself te . 
clement in a auccesafui skin graft Added to this there may be 
or <^ilc bandaging for the support of the blood column, 
remains ambulatory some type of hypertonic dressing inns a 
portive dres^g Is neceasary QuarU light used locally over intecua 
surface areas may be of great CFigs. xa and 13) 


Fi»ation of Dreaidnga. — One of the most essential factors in 
ccasful skin grafting is applying the dressing with the corrert roecca^ 
leal pressure on it and m^taining it In place. The routine ^ 
damp marine sponges (or some other medium) for obtaining 
pressure Incorporated in the original dressing of a skin 
important as any ab^e step In the operation The sponge . 

not supplv the pressure but must be held accurately in place ana 
accurate tension by the bandages ’ • 

Joint moveraenu about grafts roust be restrained by bulky dresemp 
or by wood or plaster jplhits. 


After Care, — Good gentle ftwJiRnlp*! cleansing ts important fro® 
the start. If time can be taken for It, actinic radiation at the ti^ ^ 
each dressing nmy have a beneficial effect on healing The dresdng w 
remov'cd and all graise is dcaoed from the sartu Tbt graft aiw sim 
rounding area are then exposed directly to the quarti light, usuauj 
the first dosage U i minute at 36 foches. The time Is increased 1 ^ 
trte and the distance decreased i In^ up to 10 minutes at ao inches* 
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Active movetnent about joints may be started when It is certain the 
paft can stand iL Deep massage may help to loosen grafts from their 
and help smooth them out if there Is a tendeiny to wrinkling 
from contracture of the base. There does not appear to be accurate 
data on the reasons for variations In the color of skin grafts Although 
they rarely Han on exposure to actinic radiation there may be some 
improvement in color (Figs 7 8 and n) 

Pedicle Flaps 

Physical therapy of a tedious sort may be necessary for pedicle flaps 
that have a slug^h blood suppl> Light massage with the finger tips 
along the flap three to six times every five minutes may help replace 
the inadequate pulse, and if this is carried out mtelhgently by the 
nurse, an apparently doomed flap may be saved- The use of warm 
wet pacts around the base of the flap Is valuable care should alwa>'s 
be taken to avoid blistering and it b best to ha\*e the packs tested and 
applied with the fingers rather than with forceps 
Deep rotary massage of these flaps after they have been completed 
may free them wdl from the base and here again actinic radiation 
may be tned for color imprmeinent if the flap remains a dead white 


Cleit Lip and Palate 

Quartx>light treatment, local and general has appiareDtly been of 
great value in some cases that have not withsto^ operation well 
For mfld c^dlulitb and Infection of the lips local radiation has proved 
especially beneficial 

In infants and children It is necessary to keep the hands away from 
the mouth aiKl light spUnts are used to prevent flenon of the forearms 

Speech training b almost as Important for good speech as b repair 
of the palate Vi, ith intelligent parents and patients this may be accom- 
plished at borne by following simple rules but most patients do best 
in class or under the supervision of one who b trained In the work 


OpEJOunvE Trauma 

For swelling following operabons (without infection) cold applies 
wms simply applied are the most satisfactory One caution about the 
^ b to avoid putting an ice-bag or any heavy applfcabon on an 
^^d that 13 swelling as a relatively light preiture may jkut off the 
oiood supply and necrosis will result 
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("’<’“1 or dry) most fremenUy 
and l^lze the pro<^ Oppostlon in favt^f cold 
^ otten be encountered and sina ndtber process b very well under 
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tonic pack* of sodium chloride, boric add, magnesium sulphate, or 
any desired antiseptic may be used Then Instead of being pulled off, 
they may be soaked free In the bath each day and reapplied later 

Quartr Light — Quart! light treatment of these areas may wcH be 
combined in this as in any m^od of treatment General radiation two 
to four times a week will usually be Ideal, although heavier radxatko 
of local areas of persistent infection may be indicated 

Exercises and Occupational Therapy — General physical therapy 
in the form of active cxcroscs of the hand, arm, or leg muscles Is of 
great advantage Any occupational therapy, especially with children, 
has frequently marked the turning point of recovery The outside limit 
of activity is encouraged, even If this Is nothing more than the knitting 
of a wash doth or the cutting out of paper figures The use of musical 
instruments or even encouragement to feed themselves may make 
marked Improvement (Fljp 7, 8, and ii) 

SkiN Gratts 

PreUnduary Preparation — ^Tbe physical preparation of widel y 
denuded areas for skin grafting Is essentially as outlined under Extin 
STVE Bujiks For chronic ulceration of the legs, rest in bed for 
one to three weeks may be advisable and may in itself be the main 
dement in a successful skin graft Added to this there may be devatico 
or elastic bandaging for the support of the blood column. If the patient 
remains ambulatory some type of hypertonic dressing plus a sup- 
portive dressing Is necessary Quartz light used locally over Infected 
surface areas may be of great benefit * (Figs la and 13) 

Fixation of Dressings. — One of the roost essaitlal factors In sue 
cessful skin grafting is applying the drosing with the correct mechan- 
ical pressure on it and maintaining it m place The routine use of 
damp marine sponges (or some other medium) for obtaining elastic 
pressure Incorporated In the original dressing of a skin graft, is as 
important as any aln^e step in the operation The sponge itself does 
not 8up>ply the pressure but must be held accuratdy in place and at 
accurate tension by the bandages * * 

Joint movements about grafts must be restrained by bulky dressings 
or by wood or plaster splints 

After-C^fc Good gentle mechanical cleansing Is Important from 
the Bt^ If time can be taken for it, actinic radiation at the time of 
each dressing i^y have a beneficial effect on healing The dressing Is 
remo^ and aff grease Is cleaned from the area. The graft and sur 
rounding area we then exposed directly to the quartz light UiuaDy 
the first oosa^is i minute at 36 inches The time Is Increased i min 
ute and the distance decreased 1 inch up to 10 minutes at 20 Inches, 
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Repilr of Surface Losses of Hands 

For the contraction that occurs under some skin grafts and tends to 
wrinkle them, we have occasionally found good relief by the use of 
light exposures of radium preferably ^VTn as soon as the wrinkhng 
brames apparent 


\ RAV AND RaDIUIX LeSIONS 

The underlying pathology Is a destruction of the collagen and an 
endarteritis of the finer vessels This Is followed by a telangiectasis 
of the capillaries which may later become thrombosed keratosis of 
the epithelium, and occasionally transition to carcinoma. Since the 
exating cause Is the x ray or radium ray it would seem inadvisable 
to employ sunlight quarti light or further x-ray or radium ray in the 
treatment of th^ l^ons However aO the ab^ forms of radiation 
have been advised and the practice Is mentioned here only to call 
attention to its apparent uselessness The only solution to the problem 
of relief of badly or widely involved areas Is total destruction by 
dectrocoagulation or elcctrodesiccatlon by the actual cautery or by 
sharp dissection It Is preferable to exdse wide areas and this usually 
calls for some method of surface repair such as the shifting of adjacent 
healthy tissue or the use of free sUn grafts or pedJcled flaps 

Repair op Suiipace Losses op the Hands 

The loss of surface covenng of the hand results from innurDerable 
fypo of aeddents but most frequently from bums One of the most 
crippling deformities results from Injury from household mangles in 
which there are both a severe bum and a crush Early determination 
of the extent and depth of destruction is very important in these cases 
Md where there is any appreciable extent of skin loss steps should 
w taken Immediately to dean the wounds and to cover the defects 
of suitable thickness If there is destruction of the full 
Ihrckness over the dorsum of the hand and fingers and if some form 
°*JpP*ctant treatment is instituted In which crusts form on the wound 
w slowly separate ulpmate healing may occur by spontaneous epi 
^hoiiation However the attendant Infection and scar tissue formation 
^ut the Joint capsules and tendons wilJ so limit motion that normal 
ff^on may never be obtained- Losses on the palmar surface of the 
“Ms and fingers do rwt often result In such permanent damage be 
heavy subcutaneous tissue protects the Joint capsules and 
to a marked extent The surface scar may be extensive but 
when it Is released the tendons will give and the Joints will 

Preoperative Period— Spijntino —During the period of waiting 
^rrcoMtructlve operabona roirect splmtlng and dressing are Im 
uuriMt. Extreme secondary contractures In either flenon or extension 
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stood, arguments on both sides may be riven for the use of one over 
the other As a general rule, heat is probably most effective and Is most 
kindly received by the patient for swelling from Infection, while cold 
is better for swcllmg from trauma. 

For erysipelas and similar types of Infection that occur about the 
head and face durmg the process of repair of a defect, hot hypertonic 
applications are used routinely "V-ray radiation In the form of light 
exposures may be used and excellent results are obtained in many 
instances 

Chronic furunculosis or pimple formation Is a definite contraindl 
cation for the plastic repair of any defect because It is an expression 
of low resistance in general and because the or^olsm bang ready 
to contaminate any fidd, may set up an active Infection In the opera 
live field itself Along vdth other general treatment measures 
X ray or actinic radiation will be found very useful In clea rin g up tins 
skin condition 

, Scars 

As soon as the wound has healed In some Instances, active physical 
therapy may be started to relieve the scar defect Excellent results n»y 
be obtained by the use of actinic rodlatJoD, folbwed by beat (us^y 
dry as from a large electric light bulb or an infra red baker) After 
this, prolonged gentle massage Is ^ applied over the ^ 

for 5 to 10 min Then a lubricant (cocoa butter, for example) is 
apphed and the trained technldnn starts a gentle stroking massa^ 
As the wound becomes older and therefore firmer the strength of the 
m assage is Increased and should consist of both stroking and kneadu^ 
The m assage should last for at least 30 min. If possible It should^ 
repeated daily for the first two weeks and then applied every other 
day until the scar has been loosened and Its deforming appeerance 
overcome, or imtH no further progress is made 

Surface scars ocenmng m suture lines or around the edges of 
present the greatest hindrance to acceptable surgical restorations about 
the face It seems that they occur most frequently where they ^ 
desired. Plump or fat children or yoimg adults are the most susceptible, 
probably because of tenseness and thinness of the skin from distendoo 
of the subcutaneous fat. Infection in the suture line during healing, 
cuts and indslons across the lines of skin ten^mn and poor appron 
matlon are, of course contributing causes. 

Of the many physical agents directed against these scars radh^ 
seems to offer the best help Capsules of 25 mg of the element with 
a screening of i mm. of silver and i mm. of rubber applied al^ 
the scar for one to one and one-half hours frequently suffice The 
dose may be repeated once ortwlcc If it advisable 

Deep sttiring does not resptond well or uniformly to radiation, and 
applying the rays through any considerable thickness of tissue to affect 
deep scarring Is a questionable procedure. 
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Repair of Surface Lowe* of Hands 

For tlie contraction that occur* under some skin graft* and tends to 
wrinkle them we have occasionally found good rehef by the use of 
light exposures of radium preferably ^ven os soon as the wrinkling 
becomes apparent 


\-RAY AND Radium Lesions 

The underlying pathology is a destruction of the collagen and an 
endarteritis of the finer vessels This Is followed by a telangiectasis 
of the capillaries which may later become thrombosed keratosis of 
the epilbehum, and occasionally transition to carcinoma Since the 
exciting cause is the x ray or radium ray it would seem inadvisable 
to employ sunUyit, quart* light, or further x ray or radium ray in the 
treatment of these lesions However all the above forms of radiation 
have been advised and the practice is mentioned here only to call 
attention to its apparent uselessness The only solution to the problem 
of rdief of badly or widely mvolved areas is total destruction by 
electrocoagulation or electrodesiccalion by the actual cautery or by 
sharp diasection It Is preferable to exdse wide areas and tins usually 
can* for some method of surface repair such as the shifting of adjacent 
healthy tissue or the use of free sUn grafts or pedicled flaps 

Repair of Surface Losses of the Hanw 

The loss of surface covering of the band results from innnmerable 
types of acadents but most frequently from bums One of the most 
cnpplmg deformities results from Injury from household mangles in 
^"diich there are both a severe bum and a crush Early determination 
of the extent and depth of destruction Is very important In these cases 
where there is any appreciable extent of skin loss steps should 
be taken immediately to dean the wounds and to cover the defect* 
with tissue of suitable thickness If there is destruction of the full 
thickness over the dorsum of the hand and fingers and If some form 
of expectant treatment Is Instituted In which crusts form on the wound 
^ slowly separate ultimate hf-nllng may occur bv spontaneous epi 
thei^tlon However the attendant infection and scar tissue formation 
Jhout the Joint capsules and tendons so limit motion that normal 
u^on may never be obtained Losses on the palmar surface of the 
hands and fingers do not often result In such permanent damage be- 
the heavy subcutaneous tissue protects the Joint capsules and 
to a marked extent. The surface scar may be extensive but 
when it is released the tendons wHl give and the joints will 

open. 

/^^^P^tivc Period — Spuntinc — Dunng the period of waiting 
recoiuftructive operations correct splmting and dressing are im 
POrtant Extreme secoTKiary contractures in either flexion or exten*ion 
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stood, argumoDts on both sides may be dven for the use of one over 
the other As a gcaieral ru)e beat Is probably most effective and fa most 
kindly received by the patient for swelling from Infection, while coW 
Is better for swelling from trauma. 

For erysipelas and similar types of Infection that occur about the 
bead and face dunng the process of repair of a defect, hot hypertonic 
appUcatlons are used routinely \-ray radiation In the form of light 
exposures may be used and excellent results are obtained In rainy 
instances 

Chronic furunculosis or phnple formation is a definite contraindi- 
cation for the plastic repair of any defect because it is an opreawoo 
of low resistance in general and because the organism, being ready 
to contaminate any fidd, may set up an active Infection In the opera 
live field Itself Along vdth other general treatment measures, dthff 
X ray or actinic radiation will be found \'cry useful in clearing up this 
skin condiUoru 

• ScA£a 


As soon as the wound has healed in some instances active physical 
therapy may be started to reiievc the scar defect. Excellent residts raay 
be obtained by the use of actinic radUtian followed by beat (usually 
dry as from a large ele^c ll^t bulb or an Infra red baker) Altff 
this prolonged gentle massage is given Heat Is applied over the ^ 
for s to 10 mitt. Then a lubricant (cocoa butler for example) « 
applied and the trained technician starts a gentle stroking massa^ 
As the wound becomes older and therefore firmer the strength of the 
m a ss age is increased and should consist of both stroking and kueamn^ 
The massage should last for at least 30 min If possible ft should be 
repeated daily for the first two weeks and then applied every other 
day until the scar has been loosened and its deforming appcai'*^^ 
overcome or until no further prograss is made. . 

Surface scars occurring In suture lines or around the edges of grart* 
present the greatest hindrance to acceptable surgical reitorations about 
the face It seems that they occur most frequently where they are l^t 
desired Hump or fat children or young adidts are the most suscept^c» 
probably because of tenseness and thinness of the skin from distentioQ 
of the subcutaneous fat Infection in the suture line during beah^ 
cuts and incisions across the lines of skin tension, and poor appw® 
matlon are of course, contributing 

Of the many physical agents directed against these scars radluij 
seons to offer the beat help Capsule of 25 mg. of the element with 
a screening of i mm. of sfiver and r mm. of rubber applied algg 
the scar for one to w>e and one-half hours frequentiy suffice- The 
do»e ni»y be repeated once or twice If It seema advisable. 

Deep Karting doei not respond rrell or unllormly to nufialloa and 
applying the rays through any coraiderable thlcbreM of tissue to aSecl 
deep scamog la a qnatlonable procedure 
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For the contraction that occurs under some skin grafts and tends to 
wrinkle them, we have occasionally found good r^ef by the use of 
hght exposures of radium preferably given as soon as the wrinkling 
beojmes apparent. 


X.aAY AND Radtitu: Lesions 

The underlying pathology is a destruction of the collagen and an 
endarteritis of the finer vessels This is followed by a telangiectasis 
of the capillaries which may later become thrombosed keratosis of 
the epltbeliurn, and occasionally transition to caranoma Since the 
exdtiug cause is the x rav or radium ray it would seem inadvisable 
to employ sunli^t quartz light, or further x ray or radium ray in the 
treatment of these l^ons. However all the above forms of radiation 
have been advised arvd the practice Is mentioned here only to call 
attention to its yiparent usdessncss The only solution to the problem 
of relief of badly or widely involved areas Is total destruction by 
electrocoagulation or electrodcsiccation b> the actual cautery or by 
sharp dissection It Is preferable to exdse wide areas and this usually 
calls for some method of surface repair such as the shlfong of adjacent 
healthy tissue or the use of free skin grafts or pedlded flaps 

Repair of Surface Losses of the Hantts 

The loss of surface covenng of the hand results from innumerable 
types of accidents but most frequently from burns. One of the roost 
crippling deformities results from liyuty from household manges m 
whidi there are both a severe bum and a crush Early detemunatlon 
of the extent and depth of destrucUon Is very important In these cases 
where there is any appreaablc extent of skin loss steps should 
^ taken immediately to clean the wounds and to cover the defects 
tissue of suitable thickness If there is destruction of the full 
tmeknesa over the dorsum of the hand and fingers and if some form 
ofeipcetant treatment is Instituted in which crusts form on the wound 
ibwly separate ultimate healing may occur by spontaneous epi 
^hel^tion However the attendant infection and scar tissue formation 
&bout the Joint capsules and tendons will so hmit motion that normal 
may never be obtained Losses on the palmar surface of the 
“and 5 and fingers do not often result in such permanent damage be- 
^^^^the heavy subcutaneous tissue protects the Joint capsules and 
to a marked extenL The surfar* scar may be extensive but 

when it la released the tendons win give and the iomls will 
open. ■' 

Preopershve Period— SpuimNO —During the period o( waiting 
recot^cUve operatiom correct npUntlng and dressing ate im 
titreme secondary contractures in eitber fleinon or eitension 
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deformities and even In subluxallon of the phalangeal Joaots may be 
largely avoided by gentle dressing in simple splints with the fingers ex 
tended or flexed as indicated If there is loss between flngm they 
should be held apart with even a simple piece of gauze used «s a splhiL 
Too often where most of the skin of the hand has been lost (the “de- 
gloved hand ” os used in English literature) the final re^t is a 
scarred mass with thin scar epiiheltum continuous over all the fingers 
and with function practically nil This same thing happens hi losses in 
the cubital fossa and in the azHla where the forearm is allowed to 
attach Hsdf to the arm, and the arm to the chest waD 

Saline Bath — If the patient Is given a warm sahne bath and « 
small rubber ball or sponge to handle for one to three hours a ^ 
win probably greatly overcome the tendency to deformity As the 
wounds become clean gentle massage and passive motion may be 
added while the hand is in the warm saline soak 

PoBtoperative Period. — After operation m which binding sc^ 
have hew excised or released perhaps joint ligaments have been art 
and there has been surface restoration of suitable thickness, a new 
drive for function must be mode and physical therapy is often put 
to a severe test 

Splintino — Splinting is still Imperative to overcome joint, joirt 
capsule and tendon deformity Tbe main criterion St 

thumb can be apposed to the Mgers, and the next Is whether ^taW 
flexion of the ^gers for gripping fwn be estabUibed In pracoctny 
all cases the wrist should be cocked up if there Is any involvanw 
arotrod it As a working basis, tbe splints employed by Drs. KanaveJ 
Koch, and Mason may be taken as a standard 

Massaco. — Massage can usually be begun early and 
carried out intelligently over long periods of time Fifteen to 
minutes once or twice each day may be used If the force is carefuD) 
graduated The massage may bo given during periods of dry heat ^ 
following hot wet baths and tbe working tune each day may thus be 
reduced When joint motion fa limited an Important addition to simple 
massage fa to move the joint through Its fuD range of motion saa to 
maintain it In its extreme flexion and extension with gentle force for 5 
to 15 milt at a time Real pain should not bo caused but the for« 
idKrtild be stcqsped just as discomfort fa noticed. Instead of helng^ 
lowed to relax completely tbe joint should be maintained in this pos 
tion and ttsually in a few moments some further slight relaxation may 
be obtained. 

Exebokes — Muscle-tTaining oxeirfaes may be begun in the simple 
fashion of closing the hand on a rubber sponge or haD and activity 
may be Increased rapidly 
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Joints and tendons In children respond rapidly and a normal child 
IS likely to adopt the best possible activity If he Is gism the oppor 
tunlty of intereklng play (Fig ii) 

Occopational Therapy — Occupational therapy by supplying the 
mechanical means and the trained Instruction In gross and fine actiW 
bes can frequently cause the patients to mate ra^d strides A general 
idea of the problem must of course be given to the therapist by the 
surgeon together with careful Instruction as to the greatest activlly 
desired. If the trained instructor adds her knowledge of dh'erslon to 
the training better purposeful results may be expected and orbcles 
of real value may be made by evTn small children (Figs 7 and 8 ) 
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CHAPTER THIRTEEN 


PHISICAL THERAPY IN AMPUTATIONS 
C C YotTNT M D 

In ciiaptCT the amputation stump wfll be discussed as a func 
tioning member primarily Surgical aspects will be considered onl> 
Insofar as they have bearing on function In amputations of the lower 
extremity aH stumps except certam partial foot amputations require 
a prosthesis The stump is a lever wlilch swings the prosthesis in the 
act of walking and the effidency of that lever depends upon many 
factors other than the mere surgical soundness of the end of the 
stump i e muscle power in the extremity condition of joints adja 
cent to the stump etc. Not only should a stump be so planned that Its 
function win be as effident as possible under the surgical condition 
demanding the amputation but all means of treatment should be 
udhzed to improve and hasten its early functional use Certain forms 
of physical therapy are of great value in the preparation of the stump 
for early and effident function 

The need of physical therapy treatment b of course greater when 
h e a lin g Is delayed on account of Infection and other causes fn which 
case the prolonged Inactivity leads to atrophy of the extremity and 
a tendency to the de\elopment of Joint contractures 

The stump end (end of stump to first joint) b the wdght-bcar 
Ing portion of the stump In below knee amputation and the extrcm 
Ity proximal to the stump end must function as the propelling force 
for the stomp end as well as for the prosthesis The latter averages 
•hmrt five and one-half pounds in weight. It b quite evident, there- 
fore that the proximal p>art of the extremity must have normal or 
better above normal power and range of movement, whereas the 
rtump end must mevltably undergo pressure atrophy and must de 
’weight bearing tolerance To state it bnefiy then the aim of 
physical therapy b to hasten the inevitable shnnkage to develop 
wei^^-bearing tolerance in the stump end at the same rime prevent 
atrophy and deformity and to develop power in the proximal oart 
of the extremity 


SrDin»a That Heal Without CoxnaicAxiONB 
In ^putations of the lower extremity in which primary ttfsil.nJ 

■HI ^ ^ °° comphcatlomiM 

My tind, actual functional use of the stump can be safely started 
a temporary prosthesb from four to six weeks after healmg 





Stumps Without CompUcatioiis ^ 3 

of the wound Is complete Considerable difficulty m having this part 
of the progr a m of treatment carried out wDl be encountered if the 
surgeon does not ha\’e facilities at his disposal for supplying the 
temporary prosthesis Most commercial limb-fitters wfU instruct the 
patient to w^t imtil the stump has shrunk before fitting a finished 
appliance It is obvious that during the penod of stump shrinkage 
atrophy is also taking place in the relatively inactive extremity, prox 
unal to the stump end. 

The following routine should be followed In this group of cases 
Elevate the stump immediately after amputation to lessen swelling 
and the possibility of hemorrhage. Do not disturb the elevated posi 
tion for about four days On the fifth day remove the stump from 
the elevated position and passively move the adjacent Joints Repeat 
this each day until the wound is healed Alter healing is complete, 
have the patient move all joint* in the stump extremity through their 
full range once dally Apply a flannelette or some type of elastic 
bandage so as to exert gentle compression of the stump in order to 
prevent swdlmg and edema and to begin the process of shrinking 
which later must be more vigorously pusbed. 

Walking with crutches should be started as soon as the general 
coDdiUon of the patient and the surgical condition of the wound will 
pennlL Massage of the unaffected extremity Is not necessary In thi* 
group but massage of the stump leg should be started about the tenth 
day and should be continued daily until the temporary prosthesis is 
fitted This massage should be nutritional in type (sec Chap 14) 
the aim being to maintain muscle tone and to prevent the atrophy of 
fisuse. There is httle need for manage in this gronp after functional 
use of the slump leg is started. 

Compression bandaging of the stump should be continued until 
pressure atrophy Is well advanced — i.e- until the stump is ready for a 
final prosthesis (Figs. 1 7 18 19) Bandaging at first should be done by 
the lurgeon or an instructed attendant. A flannelette or other type of 
riastlc bandage should be applied in the following manner First, 
several folds of the bandage should be pressed over the end of the 
stump so that slight compr^on of the end and aides will result Then 
Circular bandaging sboidd be began, starting at the very end and 
8™dually compressing the stump circularly as succeeding folds of the 
are moved proxfmally The compression bandage should not 
M Carried beyond the first joint furthenuore, it should not impede 
hill movement of the joint. After the bandage is applied a 
tight woolen stump sock should be pulled over the l^daged stump 
to prevent disarrangement of the bandage The amputi himself should 
^ instructed in b^daging his stump After an appliance has been 
otW and the ampnti has been instructed In the proper use of his 
Witance, there Is little need for physical therapy as functional use 
^ *o«m complete the atrophy of the stump end and will quickly de- 
™op the proximal part of the stump 
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Physical Therapy in Anjptrtation* 


Inticted Aitputations 

Cases In which healing has been delayed, because of Infection or 
for other reasons, offer conditions which demand early coBrdinatfoa of 
surgery and physical therapy For this reason it seems advisable to 
surnmarize stump pathology and surgical treatment of the infected 
stump in order to point out the essential physical therapy whkb 
should be administered in various forms during the progress of sur 
gical trealraent 

Primary Sagittal Amputation. — Experience gained in the wir 
shows that primary amputation in the presence of severe infection it 
the site of injury, leaving the end of the stump wide open for drain- 
age, should also be done in dvfl life under similar conditions. In 
wounds in which there is irregular laceration of the tissue the a^ 
putatlon need not be done exactly sagiltaliy but may be done qime 
irregularly merely by removing all tissue which seems to be definitely 
avasculariecd For Instance if one side of the leg were shattered 
ing a long flap of viable tissue on the opposite side, it would be ^ 
to save an ample part of the viable flap, even though the 
lino would be quite Irri^lar In all cases, as much bone length as posa 
ble should be saved at the primary amputation (Fig. lo) 

Pathology Referable to Bone. — Omoirrajns —The 
sequestration and Involucraliiation with associated low-grade infec 
don of the adjacent ports docs not dlHer materially from csteomye* 
litis under other conditions, except that drainage is, perhaps, more 
thorough because It is terminal (Hgs 3-^) , , 

This terminal osteomyelitis is one of the chief causes of long-u^ 
layed healing, and requires roentgeoo^phlc study and specW treat 
ment before secondary final plastic operations can be successfully oo^ 

The most common type of sequestrum seen is ring-shaped, usually 
about one and one-half centimeters in thickness. It is occ^onally^ 
croached upon and often more or less concealed by excessive bone 
production extending down from the bone cortex. In some 
It is seen lo be practically encapsulated by new bone formation wi 
a small sinus leading through the latter In such cases ionS^°^ 
h ea l ing Is to be expected, so that It is advisable to remove suf&d^ 
of the endrcling new bone to per^t the soft parts to faff in 
obliterate the dead space 

Excessive terminal bone production in gufllotined stumps Is^ 
rule. The most common form seen Is an irre^ilar mosbroom fonnati^ 
with a tendency to spurs on the inner aspect of the femur Occasi^^ 
sharp exostoses often sharp enough and long enou^ to cause 
pain to warrant their removal are seen It is well not to interfere with 
the ter minal bony production unless secniestra are embedded or ^ 
coaled in it 
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Interosseous bony onion occurs both m the forearm and leg In 
the former, operative interference is indicated only if the forearm 
stump is long enough to preserve pronatlon and supination Treat 
ment consists m removing the connecting bony overgrowth and the 
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interposition of muscle In the leg this condition is helpful rather tian 
detrimental 

Inequality In the lengths of the bones In Amputations of the fore- 
ami and leg occasionally demands correction In leg amputations It 
Is preferable, for prosthetic reasons to have the fibula approximately 
two centimeters shorter than the tibia. In children one should always 
amputate the fibula from two to four centimeters above the tibia, be- 
cause of the tendency of the fibula to grow at a greater rate from the 
upper epiphysis than the tibia. In certain short Wow knee stranra it 
is possible at the primary amputation to save several inches of fibula 
but a much smaller amount of tibia. In this case, of course, there 
should be no sacrifice of fibula 

Pathology Referable to Soft Parts. — Redundant soft parts are 
occasionally seen. This Is usually due to late necrosis of or to 
extensive comminution of bone without equal damage to the soft 
parts In the latter instance ft is best to save all viable soft parts at the 

primary amputation as thereby the later plastic surgery may be greatly 

fadUtated. Except in certain Instances, where there hw bera extcnsivt 
comminution of bone redundant soft piarts are prwui jade evidcDce 
that more bone has been sacrificed t ha n was necessary The secooda^ 
removal of soft parts for surgical or prosthetic reasons should not be 
decided upon until the necessity for and the pcasibUJty of, uti ltfug 
them in connection with osteoplastic methods to increase the length 
of the stump have been considered Bone grafting to increase 
length of the stump is a well recogniied and valuable procedure and 
Is especially applicable to short below knee stumps. 

Tender nerve ends arc seen most frequently In amputations of the 
upper extremity and occasionally In those of the lower extremity 
They sddom make themselves manifest imtil an appliance has been 
worn so that in the treatment of unhealed stamps it is saiest to ^ 
sume that every nerve which Is palpable may give trouble, and its 
^eatment la Indicated at the time of secondary plastic procedn^ 
Simple high division after crushing and ligature seems to give results 
^q^^y as good as those obtained with more elaborate neiiroplastic 
methods 


Peeoperativi and Nonopkrattve Tkeatuznt of Infected StuItts 

In a preliminary report of experiences in treating the first five hun- 
amputations at Walter Reed Hospital the author advocated m 
mtra^wrvat^ poUcy In the surgical treatment of unhealed stomps- 
It seemed at that time that, by the use of skin traction and other non 
operatic raeaaires healing could be obtained in a reasonable tim^ 
iji i °P^“tive surgery of the stump could be dispecs^ 

with in tte najority of caw,. Sub«qnont ap«W show«f th»l « 
was possible to obtain complete hialing in guillotined and other In 
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fected stumps, but that a very long time was required and that the 
resulting scar was not suffidently tolerant to the usual traumas of an 
appliance to be pracHcaL It was also found that many either actually 
required an aiterauon in site or that a limited amount of bone could 
be removed without damaging the stump from a functional Wewpomt 
so that, finally, plastic methods designed to obtain a firm closure with 
freely movable sVin were employed usually before cicatrization was 
complete. 



Preoperative Routine. — S ukcical Rasr — ^The Importance of sor 
^cal rest in the treatment of large Infected stump wounds cannot be 
too strongly emphasized. Nothing Is gained m hastenlDg prosthetic 
treatment to the point of applying temporary prostbeses before the 
JtUT^can be considered sai^cally sound. In the majority of raw it 
® treat all cases requiring secondary surgical procedures in 

™tD wounds are in the desired condition for operatfon. 
‘t nas been noted repeatedly that wounds which remained practically 
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stationary under ambulatory treatment would promptly bcal in re- 
cumbency 

Skin Traction — Skin traction fa used routinely both In recumboat 
(Fig. 7) and ambulatory treatment (Fig 9) In the former case, 
direct extension fa nccomplfahed by means of adhesive strapping, or 
with a pulley and wel^U and in the latter, by means of counter 
extension with a modified Thomas spUnt, 

Traction fa of course moat effective if applied immediately after 
amputation Its effect then fa actnaffy to ri^uce the extent of the 
uncovered area. If it has not been applied early, and 1 / the sUn has 
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be« flowed to retract and to become adherent to the edges of the 
unbred bto traction does not tend to reduce the unbred area 
matoiaffy bm It relieves tension at the edges of the ulcer thus f*^ 
mg healing It is partlcalarly helpful In subseoucot plastic operatl^ 
^ redandanL In some cases In wW^ 

of the akin In short stumps ft seems bet 
to dissjrt the skin free and then apply traction for a time before 
attempting a fin^ plastic closure. The Influence of stump tractloc In 
the prevenUoD of Joint contractures fa obvious. 
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Wound Antisepsis, — The Carrel DaUn routine treatment should 
be used in all infected stumps as long as the unhealed area Is large, 
concave and dischargmg pus freely 

Massage, — Massage of the terminal part of the stump is beneficial 
in several ways In ht^ed stumps with small scar areas adherent to the 
bone much can be accomplished toward loosening the scar and improv 
ing Its circulation and thus increasmg Its tolerance to trauma In un 
h^ed stumps massage of the skin adjacent to the scar area assists m 
removing edema and generally improving the circulation as well as In 
rendering the nktn free and more redundant preparatory to the final 
plastic surgery 
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Attention to Adjacent Jornta,— At each dressing the stump should 
j ™ived fully m the opposite direction to that in which a cantracture 
w mort Ifkely to develop Insofar as It Is possible the recumbent posl 
of the patient and the adjustment of traction sbonld be such that 
^ ^ prevented, (Special treatment 

joint win be mentioned In the discussion of Amputations and 
At>dr Prosthetic Requirements.) 
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Secondary Stitmp Surgery — Attempts to perform final plastic 
closures of infected or guillotined stumps soon after the Injury result 
In a high percentage of failures The most important factors In the 
failures are (i) the poor general ojndltion of the patient followuig 
the more or less severe trauma and the subsequent emergency opera 
tlve and postoperative treotmenl, and ( 2 ) latent Infection, which 
is present not only in the terminal granulating area, and, In many 
cases, in the terminal portion of the bone but also In the lymphatic 
channels and lymph Erodes, for a considerable distance proximal to 
the unhealed area. 

It Is not justifiable to attempt plastic closures or rearoputflUons 
adjacent to the unhealed area until at least five or six months have 
elapsed from the time of the original injury An attempt was made, la 
army hospitals during the -mx to establish definite preoperative Indl 
cations by bacterial counts from the wound surface but it was ap* 
parent that this method of control was not reliable as it gave no 
Indication of the extent of latent Infection in the lymphatic c h an n eb 
further up the limb It was found belter to depend upon observations 
referable to the clinical appearance of the stump and the geaeril con 
dJtlon of the piatlent. 

As long as a stump remains swoDen, boggy, and edematems, It will be 
found that there Is latent Infection present which will defeat atlcmpts 
at plastic closure (Figs i and a) The disappearance of the edema 
is usually coincident with the Improvement in the general condition 
of the patient and the local appearance of the unbred area. Final 
closure should not be attempted ontfl the skin and subcutaneous tissue 

are soft dry, wrinkled freely movable, and absolutely free from strep* 

tococcus and the field count Is reasonably low for c^er less virulent 
pyogenic organisms 

OPZaATTVE TaEATlTENT OF UnHTALED CaSES 

Group L — In this group arc stumps In which a limited amount of 
bone may be removed without diminishing the ultimate functional 
vahie of the stump 

The question of bone length requires careful consideratfon In 
case and there are tiroes when It Is Justifiable to preserve It by saert 
ficing ideal coDditlons In the soft parts. But, on the other hand 
in i^rbaps the majority of the sagittal amputations, little b 
m ultimate function by removing a limited amount of bone and much 
may be gained by the additional freedom aDowed to eradicate more 
thor^hly the potential latent pathology in the terminal portion of 
the infected stump Before attempting final plastic closure In cases In 
t^ group oh Indications previously pointed out regarding the pn>(^ 
time to operate should be present, except that the actual sbte of tbe 
unhealed area can be disregarded. 
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Method of OpEaxTiNO m Group I — The unhealed area and the 
scar are completely covered with a gauie sponge which has been 
saturated with tincture of iodine. Incision is now made In healthy sUn 
one-half centimeter from the edge of the scar The incision should 
follow the general contour of the scar area and no attempt should be 
made to form spedaily designed flaps The distal siin edge is clipped 
to the iodiied gauze as the incision Is being made, thus completely 
faolatlng the terminal infected area The skin and scar are then dis- 
sected distally and separated from the muscle at the place where the 
muscles are attached to the bone Usually this will be abov'e the area 
of new bone production and well away from the unhealed area usually 
one or one and one-half mebes Incise the penosteum just within the 
area of fibrous tissue which extends a short distance distal to the 
actual muscle fibers Saw the bone at this point If the preoperative 
treatment has been properly carried out and the scar area is not eices- 
nve, It win now be possible by careful disposition of the skin, to cover 
the end completely If it is found that the available skin is not suffi 
dent additional bone or muscle may be removed. It is better to avoid 
cuttng through the muscles and deep vessels The nerves are found 
by palpation and should be pulled down and severed through 
a small longitudinal loosion In the muscles The wound should m 
drained for 4B hours through a posterior stab wound. This type of 
drainage Is preferable because First it gives the best drainage, being 
dependent and second in the event primary union Is not obtained 
sufficient drainage is afforded throu^ the posterior opening to prevent 
the bdsjon line from separating Primary union in the indslon line is 
often obtained and maintained b the presence of profose purulent dis- 
charge which IS satisfactorily taken care of through ^e posterior 
drainage indskin 

Group n — In this group are stumps which are already too short 
and which will not permit additional sacrifice of bone 

It is imperative that at least siz to eight months have elapsed since 
t« initial injury and that m addition to the preoperative requirements 
enumerated the wound be completely acatrixed or that the 
area be very small and practiaiily sterile. 


ilETHOD OP Operatino IN Gbodp II — ^Thc scar should be com 
P**^y removed The bone should not be disturbed imless there are 
which are likely to give trouble Palpable nerves should be 
treated as described m Group I The aim of the operation Is of course, 
Jo cover the stump completely with healthy freely movable skin. This 
never possible without spe^ plastic procedures The 
Wow-the-knee stump 15 the most common example of this 
The limited amount of sUn may be made more accessible in 
•™^ways (i) by removing the fibula (*) by removing the malor 
portion of the muscles of the calf of the leg A triangular action with 
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Secondary Stump Surgery — ^Attempts to perform final plastic 
closures of infected or guillotined stumps soon adter the Injury result 
In a high percentage of failures The roost Important factors In the 
failures are (t) the poor general condition of the patient foUowin* 
the more or less severe trauma and the subsequent emergemy open 
tlve and postoperative treatment, and (a) latent Infection whkh 
la present not only In the terminal granulating area, and, in many 
cases in the terminal portion of the bone, but also In the lymphatic 
cha nn e l a and lymph nodes for a considerable proximal to 

the unhealed area. 

It Is not justifiable to attempt plastic closures or reamputidoiB 
adjacent to the unhealed area until at least five or six months have 
elapsed from the time of the original Injury An attempt was made, fa 
army hospitals during the war to establish definite preoperatlvc faufi 
cations by bacterial counts from the wound surface, but it was ap- 
parent tiat this method of control was not reliable, as it gave no 
Indication of the extent of latent infection in the lymphatic chanriris 
further up the limb It was found better to dq^end upon observations 
referable to the clinical appearance of the stump and the general con- 
dition of the patient. 

As long as a stump remains swoOcD boggy and edematous it will be 
found that there is latent infection present which will defeat attempts 
at plastic closure (Figs i and a) The disappearance of the edema 
is usually coincident with the Improvement In the general condition 
of the patient and the local appearance of the unhealed area. Final 
closure should not be attempted until the skin and subcutaneous tissue 
are soft dry, wrinkled freely movable, anH absolutely free from strep- 
tococcus and the field count is reasonably low for other less virulent 
pyogenic organisms. 


Operattvb Tklaimbnt of Unhealed Cases 

Group L — In this group are stomps in which a limited amount of 
bone may be removed without dlmlniahing the ultimate functional 
value of the stump 

The question of bone length requires careful consideration in every 
case and there are times when it Is justifiable to preserve rt by sacri 
fidng Ideal conditions in the soft parts But on the other hand 
in perhaps the majority of the sagittal amputations little Is fast 
In ultimate function by removing a Umlted amount of bone and much 
may be gained by the additional freedom allowed to eradicate more 
thoroughly the potential latent pathology in the terminal portion of 
the Infected rtump Before attempting final plastic closure In cases fa 
this group all indications previously pointed out regarding the prop*^ 
time to operate should be present except that the actual sixe of the 
unhealed area can be disregarded. 
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Method of OpEEAxmo in Gboup I — The tmbealed area and the 
fcar are completely covered with a gaiixe sponge which has been 
saturated with tincture of iodine. Indsion is now made In healthy skin 
ooe-balf centimeter from the edge of the scar The incision should 
foDow the general contour of the scar area and no attempt should be 
made to form specially designed flaps The distal skin edge Is chjjped 
to the iodlied gauie as the Incision is being made thus completely 
isolating the terminal Infected area. The skin and scar are then dis 
sccted distaHy and separated from the muscle at the place where the 
muscles are attached to the bone Usually this will be above the area 
of new bone production and well away from the nnhcaled area, usually 
one or one and one-half Inches Incise the periosteum just withm the 
area of Bbrous tissue which extends a short distance distal to the 
actual muscle fibers. Saw the bone at this pomt. If the preoperative 
treatment has been properly carried out and the scar area is not eices 
sive it wtQ DOW be pos^le b> careful disposition of the skin to cover 
the end completely If it Is found that the available skin is not suffi 
dent, additional hone or muscle may be removed. It is better to avoid 
cutting through the muscles and deep vessels The nerves are found 
usually by palpation and should be pulled down and severed throurt 
a Etujll longitudinal incision in the muscles The wound should be 
drained for 48 hours through a postenor stab wound This type of 
drainage is prefer^le because First it gives the best drainage, being 
degendent and second, in the event primary union is not obtained 
sumdent drainage is afforded through the posterior opening to prevent 
the incision line from separating Pnmaiy union m Uie mdsion line is 
often obtained and mamtained in the presence of profuse purulent dis- 
charge which Is satisfactorily taken care of through the postenor 
tirain^ mdsicm. 


Group II —In this group are stumps which are already too short 
and which will not permit additional sacrifice of bone 
It is imperative that at least six to eight months have elapsed since 
the i nit ial injury and that in addition to the preoperative requirements 
ahtady enumerated the wound be completely dcatrised or that the 
^healed area be very small and practicjilly sterile. 


Method or Operatino in Gboxjp FL — The scar should be com- 
Pldely removed. The bone should not be disturbed unless there are 
eiostoses which are likely to give trouble Palpable nerves should be 
beated as described m Group I The aim of the operation Is of course, 
to cover the stump completely with healthy freely movable skin. This 
**^actJcaIly never possible without speaal plastic procedures The 
*hort, below-the-knee stump is the most common example of this 
The limited amount of skin may be made more accessible In 

**^wayi (i) by removing the fibula, (a) by remo^ the major 

portion of the muscles of the calf of the leg A triangular section with 
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Prosthetic Reqirircmcnt* — Foot cJ 

the base external gives the best skin roobHiiatlorL The muscular tissue 
directly attached to the bone should not be disturbed and care should 
be taken to leave sufficient blood supply (3) by using the following 
methods of skin plastic procedures whiri have b«n found successful 

1 Double lateral pedicle 

2 Double oval swmg 

3 Single oval swing 

4. Distal pedicle transplant 

Group in —This group Includes those cases in which sagittal 
amputations bad been done at a site considerably distal to the ultimate 
secondary site to be selected Amputation through the ankle joint Is 
an example. In this case the Syme amputation could not be considered, 
a* sufficient soft parts are not available so that the next choice of site 
would be through the Junction of the middle and lower third of the leg 
Other examples would be sagittal amputations one-half inch below the 
knee joint requiring a formal transcondylar amputation 
In this group it Is piossible largely to disregard pathology referable 
to the tenmnaJ part of the stump and to proceed with the final amputa 
Uon much earlier than in the other groups In ah cases however it la 
advisable to adhere strictly to the rdea regarding delay until the gen 
end condition b suffidentiy improved to withstand a major surgical 
procedure and to those regarding edema of the soft parts and assod 
ated lymphangitis and lymphad^tis. The treatment in this group b 
formal reamputatioo 

Operative TaiiA'CittNT ttf Group III — A reamputation b equiva 
lent practically to a primary amputation under Ideal conditions and 
necessarily Involves careful consideration regarding the site and its 
influence upon the ultimate functional result The value of a stump In 
terms of functiou can be correctly estimated only when the stump and 
Its prosthcsb are considered as a complete functioning unit It follows 
then, that in order to choose the proper site one must consider care- 
fully the comparative value of prostbetlied stump® 

Amputations and Thetr Prosthetic Requirements 

Lower Extremities, — Partial Amputations of Foot — Amputa 
tioQ of toes, metatarsophalangeal amputations and transmetatarsal 
amputations result in good function Ail the length possible should be 
saved It b a mistake to do a textbook amputation If more bone can 
be laved than b speafied in the class i cal type of amputation. All bone 
possible should be saved in the metatarsus It b justifiable to 
^t®Dpt to preserve bone length In the metatarsus at the expense of 
^kin covering and Immediate sound beahng AH such cases 
^''Tflrc a distal pedicle transplant later but the dehiy and the extra 
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surgery necessary are well compensated lor in functlcm. A scar oo the 
foot healed by granulation, directly overlying bone, will Inevitably 
ulcerate and cause intermittent disability Every effort should be made 
to obtain a dorsal linear scar, with the ends of the bones well covered 
with a plantar flap The use of the distal pedicle transplant will 
obviate the necessity of reamputatlng partial foot stumps with an 
Intolerant scar 

Usfrarufs Amputation — Lisfninc^s amputation gives reasonably 
good function only m case dorsal fledon of the foot is preserved by 
anchoring the dorsal flexors of the toes to the ends of the bones. The 
same general surgical considerations apply here as described for mela 
tarsal amputations The only appliance necessary for this, as wdl as 



I — Clioput itnmp, ihowliif ojusl de/omitj ( Hiiaftw .) 


for the former Is a filler for the toe of the boot and a steel Inset in 
the lok to prevent turning up of the toe, 

Tramtarsal Ampuiaiion — Transtarsal amputation distal to Ojo 
parts site seems preferable to a formal Chopartf amputatloo, 
proper balance of the dorsal and plantar flexors of the foot is betttf 
preserved However the same prostbeUc objections apply h) this 
amputation as to the Chopart. 

Ckoparfs Awputeilon~Cbapiit% or roedlotarsal ampatath® 
usually results in poor function for surgical a* well as for prosthetic 
reasons (Fig ii) 





Prosthetic Reqidrcments— 'Foot 

(fl) The type of Injury requiring a Ciopart stump seldom leaves 
jufflaent plantar flap to permit the scar to be placed well on the 
dona] surface 

(b) Equinus deformity of the stump eventually develops in spite 
of efforts to preserve foot balance by tenoplastic proc^ures As 
cqmDOS devdops the scar which is usually terminal and poorly vascu 
larUed, a pressed upon and end bearing the greatest asset of this 
stump must be forfeited 

1110 stump is too short properly to anchor the necessary fill in the 
forefoot, so that constant fnction between the toe fill and the end of 
the stump takes place usually resulting m ulceration and consequent 
disabfllty Lack of stability In the toe of the appliance prevents the 
necessary forward thrust in walking so that slight limp is invariably 
present In man> Chopart stumps it is necessary to anchor the fore- 
foot by extendiDg a steel rod to the ankle joint and connecting this by 
a Joint to a Ued upnght which is laced to the leg This appliance 
requnes a speoal shoe with a very unsi^tly ankle 

The percentage of surgical successes in Chopart stumps is so low 
and the prosthetic difficulties so great that it is not a Justifiable ampu 
tatiem unless It Is intended that a simple elephant boot be worn con 
tinoally instead of the articulated tf^Uance. This point is mentioned 
because there are uadoobtedly cases In which occupational considera 
dons should predominate over the esthetic. 

The Importance of preserving muscle balance in partial foot ampn 
tations rei^res spedal attention A plaster cast should be applied with 
the foot at right angles in slight mvendoiu The cast should be bisected 
so that it can be removed and replaced easily Passive and active 
nw^tment should be started as soon as healing is complete. Tbe dorsal 
of the cast may be used as a night splint lor several weeks during 
which time massage of the leg mosdes is being earned out, 

PirofojPr Oslecptcsttc Amputation — The added nsk of an oatco- 
pls*bc procedure Is not compensated for In any way as the per cent 
^total end bearing in tbe Syme amputation is quite as high as in the 
*o^ff The added length fn the Pirogoff requires that the other shoe 
fit least an inch to make up for tlw space required for the 
fickle movement in the appliance. This amputation is not recom 
mended 

Syne Amputdton — Tbe chief advantages noted in the perfect Syme 
fimrotatioo are that It is total end bearing and that the length of the 
fa appronmaWy preserved so that the patient can walk in the 
his appliance and that dlher the strai^t boot or the 
W*iance with an articulated foot can be worn with reasonably good 

U^rtunately the per cent of perfect Syme stumps is not high. 
ilflnS? ° ‘^'taDy attributed to one or more of the following causes 
^ Plfintar flap due to cutting the pedicle too narrow 
dfapUcement of the flap sawing of tbe bones at a right angle 
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to the terminal axis of the tiblOf rather than at a right angle to the 
long axis of the leg making the bone section too near the joint to 
allow space for the mechanism of the artificial ankle. 

Funclionnlly, a p>erfcct total end bearing Syme fa a satisfactory 
stump The chdce between this amputation and one at the Ideal site 
In the leg involves an analysis of the occupatloa and habits of the 
patient A laborer is better satisfied with the Syme amputatloa becaw 
be can wear a straight, nonartlculated boot dunng the working boors, 
and he is less likely to be dissatisfied with the bulky, unsightty ankle 
mechanism when dressed up than a professional man, for example 
would be. In women leg amputation is preferable to the Syme for 
esthetic reasons. 


Amputations o? I-eo. — Lower Third — Nothing is gained by the 
additional bone length In the lower third of the leg as excesMvdy lo^ 
leg stumps interfere with proper shaping of the ankle portion ol lb* 
artifidal leg and may actually intertere with the ankle mechanfa^ 
Poor vBscuJarily is the rule In the lower third of the leg. This results 
in poor or delayed heahng or in ulceration later in life, 

Junction of Middle and Loxoer Third — Amputation at the junenon 
of the middle and lower third of the leg has proved to be the 
able site in the leg The essential points fai technic are (i) long anterior 
and short posterior daps the scar hne bemg postwtenwnal ^ 
suture of a thin flap of muscle and fascia over the bone ends to prw^ 
adbercDce of the skin to bone, (3) fibula divided one-half inch hip'*^ 
than the tibia (4) beveUng of the Ublal crest (S) drainage 
necessary through a small stab wound In the middle of the posterKC 

w 

The appliance for this amputation fa simple, durable and 
If the fitting is pre^w disability is scarcely discernible. Stump to^ 
aace to the appliance is quickly acc^red and the functional resalt a 
very gratifying to all couceroed. 

In amputations of the leg above this Ideal level, every effort sboom 
be made to preserve all bone length possible When the arooirat m 
bone length that can be preserved with good soft part covc^ o 
three inches or less it fa juBtlfiable to sacrifice ideal condltn^ « 
regards the soft parts If bone length can thereby be Iticrea^^^ 
was generally considered early In the last war that it was not 
aiAt to attempt to amputate below the knee If the amoant of 
length possible to be aaved was leas three Inches, Subse gu^ 
wrgical and prosthetic developracnta warrant a revision of thfa ^ 
Iot In these cases the leverage may be Increased to the point of utmly 
by removing the fibula cutting away practically afl of the musc^ 
^e on hack of the stump and severing the Inner banBt^ 
Special stu^ and experimenUtion In the prosthetic treatment ^ 
rtum^ carri^ out at various clinics gives promise of increas^ ^ 
functional utility of stumps of not Jess than two Inches in length, ^ 



Prosthetic Requiremcita — Thigh 

that it seems best to defer reamputation at a higher level until surgical 
attempt* to increase bone length or to increase leverage by other 
methods have failed 

The prevention of Vnee ftenon contractures requires special alien 
tion In short beJovr knee stumps. In addition to the usual measures 
the folkming procedures are necessary m very short stumps (fl) 
Muscle or fas*^ suture over the bone end should be done ^th the 



fbapte nppott oc kt re»t n»d to npport the It* In below knee uoperU 
The on which the kf re»t» b nude of be» 7 metal covmil with kitber 

J^dk ottiched by Joint to a wooden oprlffat The woooen opei^l b sipporttd in a 
°oOuv wooden block which b weared to t wooden naae. The aoisport rati 

the patient bcs and b covered with itetlk dnpeiki before the 
kf b placed on IL It b ptacrd nukr the Je*, hjat below the kjjee Joint, boldfnj 
t^kf fcclctideil, away from the tahJe and b ccnxlble on all lUa. It may ba placed 
Wffatr Dp behind the tnee In abort be]ow4mee atumpa. 

hntt in full extension (most amputations below the knee are done with 
the knee flexed oo a sand bag or stump rest (Fig 13)) ( 6) The biceps 
sh^d be cut or better stripped up subpertosteally (c) A cast or pos- 
terior splint or traction should be applied until he^ng is complete and 
muscle balance is reestablished. 

■^^‘t^AtiONs or Thigh — If it is not possible to amputate through 
tb« leg two Inches from the knee joint (bone length), the next beat 


18 [wSJ ” Physical Therapy m AmpotaBoni 

site Is the high traascondylar This 

aU osteoplasdc amputations at or Immediately above the 1^ W 
L irtranscondylar amputaUons All of the« are too '^8 
Se UK of the standard artificial knee action and 
and faulty mechanism outside the dubllke 
tatlon (Stokes^rfttl) offers nothing of 

transcondylar to compensate for a In the 

failures and the prostlmUc 

transcondylar amputation, the tene Inp 

the condyles bej^n to merge with tl« SJ^tnllary ca'^ 

witUn the spongy bone IkIow tetSm Is used, 

proper A long anterior flap of skin and quadrl^ HuJ-bearing 
is placed weU to ii 

surface Surgical fadures are '''T- nttlfidsl 

practically all cases Ample space Is left to place tne stanom 

Lnee action In the proper place. eveiv effort 

Above the site for the high inches 

should be made to save all bone ol from two 

below the lesser trochanter AD *himps having j, 

to four inches below the lesser troebanto ^ always he made 

an objectionable feature so that a special ell^ laW hr®* 

to preserve more than four Inches, If possttle ^ |i (*5 not 

len^ of less tlun two IncbeTbSow of 

have sufficient leverage to operate the „nlv cholcs 

the disposiUon of the soft parts adjaamt to .Lunce. 

then is to give a stump suitable for the sc-^ed WM rflsarticu 

From a prosthetic and fimctlonaJ viewpoint the 
lation at the hip Is not preferable to amputation nvirtality fa 

latter Is much more quickly and easily perform^ J W ^ 

lower and the resulting stump Is better adapted for tne pomnlete 

appliance. Unless there are definite pathologic ^ b 

disarticulation, as in new growths, amputation throogn 
preferable. ^ ^ r^m develop 

Contractvrts — In the short thf^ stump »TMiuta 

unless preventive measures are Instituted immediat^ ^fr,rmltv lo- 
tion Ti« usual deformity Is flexion and abducticai, Tim It 

terferes markedly with good functional use of an appUa^ 
is necessary to throw the lumbar spine into marked lordosis 
to put the artificial foot squarely on the ground f/mnltv 

The following measures are effective in preventing this 
(a) Surgery The anterior and posterior groups of muscia 
Butuj^ together and the fasaa lata should bo sutured to the wiou^ 
group This aids In preserving balance between the 
ductors and gives a more effective terminal attachment for y 
maximus, part of which Is inaerted Into the fasda lata 
Ing its mechanical advantage and enahllng U to establish at least pan*** 
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balance with the strong iliopsoas which has been undlstuibcd at Its 
relatively high insertion Into the lesser trochanter 

(b) Physical therapy As soon after the opemtlon as the gcncnl 
condition of the patient will permit, he should ^ turned face down ior 
at least one hour each day irith a sand bog or hard pillow under the 
end oi the stump ■which is forced into hyperextensiom If this fa not 
possible, stump traction should be applied in such a manner that ei 
tension of the hJp Joint will be maintained After the stump fa healed 
passive and active movements in the direction of extension and addoc 
lion should be done at the massage period and at other definfte 
periods (Figs 13 t6) daily until the stump is being used fonctionaHy 
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Prosthetic Requlrementfl — Upper ExUemity 

The correction of long-standing flexion abduction contractures is 
best accomplished by Siirgery rather than by physical therapy alone 
Division of the fasaa lata, followed by vigorous stretching inanuall> 
and by mechanotherapy apparatus will correct moderate degrees of 
fleiioiL In the more p«sistent ones Scatter operation for hjp flexion 
should be done It will seldom be necessary to free the attachment of 
the Diopsoas as the deformity Is usually not a true flexion contracture. 
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X^i^’eSueTaCeUtutel ”PP*-- - o' 

The paUent who , * '?otor In the «lttttai of rite, 

he wanU to mask his dlsahK ao^/ w? '*o«iBe 

functionally useful To hi. w) because he hopes it will be 

It la, Indeed, 

per cent of the fndividun?« wt^ purpose Approximately 6o 

do not find eStJnu suffered the loss of a single ™ 

Inconvenience of wrarlnc ^ useful to compensate for the 

occasSl^or«Xdc?.,^ Tte ea^tion f. that they wear them 
sites are tesed upon conclusions reganfing 

volve a conalderadftn nf '**' American prostheses, and do not l»- 
«tTledoSSfa/l’“IP“' P^tiellc esperimental work 
a* opportunity for various fordgn clinics sfnce 1921 

tnx.rrunity for exhaustive study and ev'aluat/oD of the resulu has 



tion centers in ^ author visited all important amputa 

xusplces of the A^i^n Austria, and Italy under the 

an evaluation of the Cross in order to observe and attempt 

aud after the war OfFM *1^ uiethods of treatment developed durt^ 
files of the Amifcnn study are available in the 

ican Ked Cross fa WashfavUm ) 

, AITPUTATTON in Hanw T 

the trauma nothlna mnr^ surgery Immediately following 

the deviulbrt tis^ ^ tIJ* *““0 thnn daridement, trimming 
don of site bdni^lhfJJ’I^'Wdng thorn, mh rfr.ln.<n. the ana- 
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In the secondary surgery of the hand, radical alteration In the nte 
of amputation Is seldom advisable The usual conditions demanding 
treatment are ahig^sh unheided areas associated vnth localked osteo- 
myelitis or tender and adherent scars with tendeitcy to deformity 
especially when on the flexor surface of the joints The latter condition 
uaially demands special plastic procedures in order that the scar may 
be displaced by freely movable tolerant skin The distal pedicle trans- 
plant gives the best results where It is Important that no tone be sacri 
ficed. Usually a portion of a phalanx of any of the fingers except the 





ol iBrt»carpiii of tbiimb 
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Index and the thumb, can be sacrificed wltbout sericms fuactjoiial 
damage in order to obtain good soft-part covering (Fig ao) 

The loss of the thumb or any port of It constitutes a serious dis- 
ability A badly-damaged thumb, with loss of muscular power cff 
ankylosis, or both, Is preferable to any m ech an i cal substitute. Heroic 
efforts at reconstruction of the thumb are Justifiable (Fig. ai) 
Prostheses for amputation of Individual digits are seldom useii^ 
except for the thumb They are most useful if the thumb is 
or If all except the thumb are gone, as apposition Is made poolble by 
the prosthesis m cither case. If a sufficient part of any of the 
remains to make active apposition possible, a prosthe si s is seldom 
worn except for esthetic reasons 

Tramccrpal Amputaihn — ^Tnmscarpal amputation is preferahle to 
amputation at the wrist even though there is an adherent tertrunai scar 
The latter can be repaired by distal, pedicle skin transplant 

Wnst joint amputation is distinctly preferable to amputate mgra 
up, as pronation and supination are better preserved, and 
of a hand or work apph^ce Is facilitated by the more or less cluWi« 
end of the stump, which permits the elimination of much attacnmen 
harness 

Amputation in Forearm. — Amputation in the forearm ^ 
done as low down as possible. In the lower third drculaUon “ 
poor, but usually not troublesome enough to warrant 
higher up solely on this account. Primary amputation should 
be done higher up for thi< reason and reamputation should n 
considered unless all efforts to improve the circulation have 
The Importance of preserving pronation and supination 
dal attention to surgical detafls I c. careful treatment of the p^ 
ostenm to avoid shredding and consequent overproduction of bone, 
and the interposition of muscle to prevent bony bridgmg. be 

No matter how short a forearm stump may be It should n 
sacrificed, as in the majority of cases a forearm stump b more ^ 
without a prosthesis thM an upper arm stunro either with 

an appliance (Figs 23 25) Forearm stumps ahonld never be shorty 

to correct Inequality In the length of the bones Tender scars or wjw 
tionable scars should not be corrected for any reason by the »cri^ 
of bone but by plastic methods Involving the soft parts only ^ 
presence of redundant soft parts Is an indication for plastic roetnoas 
to increase len gth rather than to remove redundancy 

Ampntaaon in Upper Arm.— Traneartlcular and tranjcond^ta 
amputations are generally considered objectionable from the stana 
point ot existing prostheses because the fitting Is difficult and tu"? “ 
Inconvenience to the patient in applymg and renwvliig the apparat“; 
Moreover the arflfidal Joint must be placed lower than on the nor^ 
arm. Eiperlen j: shows however that in sln^e amputations, less than 
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30 per cent of upper arm amputis wear appliances Of these, it is rea 
sonably safe to assume that the majority are those weanng a practical 
(work) aj^liance rather than an esthetic one The newer practical 
appliances are more securely fitted with less harness if the bony prom 
Inence of the condyles is present so that before deciding upon the 
sacrifice of the condyles q careful analysis of the requirements of each 
individual case is necessary Above this level all bone length possible 
should be saved, 




Fn», j t5 — Ptutic pwud&itlirDalb dub inoto V «hi»ble bi work ippCtoca. 


CrNElIATlZATION OT AMPUTATION StUMPS 

^y 1918 the report of a special oimmittee directed to investi 
gate the question of dnematizatlon tras available to those engaged m 
^putation work- The conclusions of this committee were, briefly that 
°^i«^tization could not be recommended except as on experimental 
P^ure b^usc it was stfll in the trial stage, and that it should not 
« attempted unless adequate facilities were available for pursuing the 
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experimental prosthetic work necasarily associated with It Three 
cases were car^ for in the base hospitals In the United States and two 
patients with dnematised stumps were retumed from overseas. In 
none of these cases was the hnnl functional result a distinct imprtjre* 
ment over that obtained with the usual methods Two were faflorei 
and required exdilon of the tunnels Lack of success was due to the 
failure of coordination of the surgical physical therapy, and peostbetfe 
treatment, to the frequent transfer of patients, and perhaps, in t 
measure to the breaks in follow-up coinddent with frequent change* 
in personnel after the Armistice 

The admitted functional defidency of all prostheses for the upper 
extremity stimulated surgeons, before and during the war to try to 
utiliic musde power in the stump by connecting it more effectivdy to 
the prosthesis, so that the musde power could M used to operate the 
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Special Postoperative Treatment 

terminal part of the appliance (Figs 26-28) Cinematiiation as pro- 
posed by Vangbetti was tried and enlarged upon during the war It 
hfl< a limited field of apphcatlon 

(i) Cinematiiatlon should be considered only in double ainputa 
doo 

(a) The vocational reeducation plan should be thoroughly worked 
out^ in each case in advance of any dnematiration efforts to improve 
stump function. After the trade, Its tools and the operation of the 
tools by the available stump have been studied anematiration shoxild 
be considered but only individually and selectively in each case. It Is 
essential that the surgeon make an individual and personal study of 
the functional possIbHitlea of the stump under consideration Physical 



Fto. — (TnfmitttiUaa moack poirer fai tbe tnnacfed mosdU motoo iumf be (ferci' 

befoT* u ppUince b worn FortbeniwT*, tkln toleriac* is tht tuniid rniut abo 
D« dc vriopcd. Thii may b# done by paaafatx a metal rod tbronfb lie tum^ the rod 
boDf attacbed t a rtatn or atrtan whkfa are connected t wt liLl polley oc 
Ion* may be cmted manuaDy at aho»n In Uib OlinlTatkiB. The chief ealne of thk typ* 
01 efa ema tlritfcp b that tt facDItato Uw attacbmeot of a w uii appilaiica of 

•• m actire motor to actfrat the cod toola or the 


therapy really begins in earnest after tbe tunnels or club motors are 
h«led surgically The aim of physical therapy of course is to develop 
tolerance In the tunnels or dubs to build up the dnematlied musde 
groups by means of massage and active musde movements bj means of 
direct attachment of the musde motor to wdghts and pulleys (Fig 29) 


Special Postopebative Treatiient 

•tacUon.— In an stumps in wblch there is even moderate tension 
tracUon straps should be applied in the operating room In uodralned 
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cases it IS best not to apply wdj^ts until the followfng day, unltss 
tension is marked If applied at once, traction seems to create dead 
space and favors the accumulation of clot. In addition to the advan- 
tages of traction previously mentioned, there seems to be no doabt 
that It adds to the comfort of the patient by preventing muscular 
spasm and that it Is instrumental In preventing postoperative bemor 
rhage in the same way 

Blood drainage should be removed in 48 hours. In case secondary 
hemorrhage occurs with ballooning of the flaps it Is best to remw 
the sutures clean out the dot, and reapply traction Secondary mfec 
tion is fre<Tuent In cases In which special attention has not been pveo 
to the elimination of dead spaces and In those In which secondary 
hemorrhage occurs 

Use op Phovisional Appuances 

Amputations of Lower Extremity — In all Btumi» of the Icnra 
extremity with the c-cccptlon of partial amputation of the loot 
the Syme amputation a portion of the slump Is called to 
tIon in a manner entirely new and for which it is poorly , 

IS, weight-bearing Radical physiologic changes necessanly 
in the weight-bearing portion of the stomp 1 pressure 
the soft parts increased tolerance of the skin to lateral pre^rt 
the encasing socket of the appliance development of 
sense of position and tolerance to pressure on and adjaOTt to 0^ 
prominencea The other important task of the stump leg Is , 

of the limb and Its appliance. In spite of the fad that the arlJ 
limb is not so heavy as the amputated part, more power b rt^m 
to swing It on account of its comparative inertness. 
in balancing undoubtedly adds to tbe demands made upon ibe m 
lar power of the proximal part of tbe stump leg Of vital Important 
the preservation of normal muscular power or better tbe devetiv^^ 
of increased muscular power In the pronmal part of the stui^ 
Inasmuch as certain definite physiologic changes must 
both in the stump and In the proilmaJ part of the leg before a ^ ^ 
can be consider^ functionally fit for a permanent appliance, i 
dearly the duty of the surgeon to use aH methods at his dispes^ 
hasten these changes and to obtain a good functional “ 
good surgical stump before a permanent appliance is used 
velopment of proWsional appliances which can be made cheaply 
quickly under the supervision of tbe surgeon, has been 
bringing about cofirdlnation of the surreal and prosthetic 
of the stump This coSrdination existed in most amputation 
during and after the war but most surgeons have not appreciateu 
importance of supervising tbe early functional development ol 
stump and have reverted to the former practice of 
patient to commercial Umb mahers after si^cal healing fa coffll""^ 
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PiiNCiPLiis OF FrmNG — Weight bearing in the case of bdow knee 
amputation is distributed as follows cone bearing (lateral surface 
bearing) bonj -prominence bearing (bead of tibia tuberosit> of tibia, 
fibula below head) partial thigh surface bearing (thigh cuff) and In 
a certain percentage of cases end bearing In a finish^ appliance the 
stump 15 encased In a solid shell which is molded or can^ to fit the 
stump In such a way that all the bearing points and surfaces are used 
to a variable degree. The physiologic changes In the stump will depend 
largely upon the predom^tlng type or types of bearing chosen m a 
particular case 

Cone and bony^rominence bearing with slight partial thigh bear 
ing, are applicable to most leg stumps except the stump resulting 
fr^ the Syme amputation. Pressure atrophy is rapid and marked 
consequently repeated remolding of the socket Is imperative End 
bearing dmioishes pressure atrophy of the stump In amputation of 
the thi^ bony^rommence bearing (Ischial tuberosity) cone bearing 
and In certain cases end bearing arc ulihred Bony prominence bear 
Ing predominates so that pressure atrophy of the slump is slower and 
less marked than in leg stumps 

There seems to be no doubt that end bearing is possible m a fair 
parentage of stumps and that success in obtaining it is largely de- 
pendent upon faithfulness and persistence in carrying out the neces- 
sary preliralnary tnetsures to increase the tolerance of the end of the 
stump Experience seems to prove that a dehnlte distinction must be 
tnade between total and partial end beanng and that in certain In 
stances total end beanng may not be desirable, I c. m long below 
the-knee stumps. Cone and bony prominence bqanng give nearly 
perfect function If end bearing is attempted in these stumps there is 
• certain lack of adhesion between the appliance and the stump and 
the gait Is not so good as with cone beanng In thigh stumps of mexi 
OTte length total end beanng is not preferable to ischial and cone 
httnng for the same reasons There is little doubt that partial end 
hearing is always an advantage The following stumps m addition to 
foot amputations are especially well adapted for end bearing 
U) the Syme stump (3) short below knee stumps and ( 3 ) stumps 
touting from a transcondylar thigh amputation- The section In each of 
th^ is through spongy bone which seems to give a more tolerant end 
hearing surface ^ch is clubbed more or less on the end thus favoring 
proiimal methods of attachment of the appliance and avoiding the mal 
adjustment of the appliance mentioned alwve. 

(^ALtrtcATioNS OP PiovisxoNAL APPLIANCES — An ideal provisional 
ahould possess in the main mechanical features similar to 
permanent appliances The socket should be of solid material 
be molded or carved fa the same accurate manner as In a 
one A provisional appliance which merely shrinks the soft 
of the stump and does not develop the tolerance of the bearing 
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points and surfaces that will be colled upon to function In a proper 
pennanent appliance la not efficient The provisional socket must be 
one which can be remolded frequently and comparatively inexpensively 
In a certain percentage of cases, it is not only desirable but necessary to 
change the shape, as well os the position, of the socket A complete 
change of socket rather than a reshaping is sometimes necessary This 
feature Is important in all cases in which there Is more or less mal- 
position of the stump, the malposition improving with the use of the 
appliance 

Types of Apphancts — Various types of temporary appliances may 
be U3^ In most of them the socket Is made of plaster of paris and the 
framework of wood or raetaL The various types are shown In accom- 
panying Illustrations (Figs 30-35) , 

The recent amputi is usually most concerned with removing M 
physical deficiency as soon as possible from an esthetic rathe r 
from a functional standpoint Pegs (Figs 36 and 37) the cruder 
types of temporary appliances are strenuously objected to by many 
patients If the surgeon explains the physiologic and econon^ 
for the use of temporary appliances the assent and the cooperatwo 
of the patient will be obtained in most cases 
An attempt was made In the United States Army to ntflUc a 
visional leg which In all respects looks like a finished leg 
it was adjustable as to length fool posibon, and socket. The wcj» 
adjustment was accomplished by means of molded plaster of 
soiets which were made on the patient and then set into the mc» 
frame of the provisional appliance. New plaster molds were maoa 
the stump shrinkage progressed- . « 

In addition to meeting the esthetic requirements more samtacio y 
than the peg appliance, type offer^ the axjvantage of quan ty 
production and quicker fitting 

In thigh amputation and m about 85 per cent of the c^ea 
there was sufficient bone length to operate the ordinary thigh leg 
latter type of provisional leg was entirely satisfactory ^ 5 jL 

Most of the remaining 15 per cent fell Into the class of excess veiy 
stumps It was not possible to fit these on account of 
the mechanism for the adjustment of length The greater part ° 
weight resu on the tuberosity of the ischium, and accurate ^ 
bearing is relatively unimportant consequently the cone fha 

not need to be very exact In leg amputations the task of fitting tnu 
type of leg was much more difficult (Fig 41) Bony proininei«» ^ 
more numerous and less tolerant to weight bearing Consequently iw 
bony-prominence fitting must be more accurate and a great amemnt m 
wei^t bearing must be afiotted to the cone fitting For this reason tne 
latter must be more precise. , , t 

In order to meet the requlremcnta of the more difficult cases which 
could not be fitted with the original model of the stock 
more versatile type was developed and the stock parts (framc^^n^^ 
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manufactured in quantity In a variety of sizes, the only essential 
difference from the original model bemg that a carefully-molded plas- 
ter socket was made and riveted to the side bars 
The plan generally adopted In all amputation centers is to fit the 
stump with a temporary appliance as soon as healing is complete but 
not to hasten the prosthetic treatment at the expense of a good surgical 
result (Fig 4 a ) The appliance is worn at first to the limit of tolerance 
special care being taken not to damage the soft parts The part of the 
appliance which encases the termioal part of the stump commonly 
called the socket b changed and refitted as pressure atrophy pro- 
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points and surfaces that 'wUl be called upon to function in a prcpcr 
perirmneat appliance, is not efficient The pro^dalonal socket most be 
one which can be remoided irequcotly and comparatively incaqKnshrfy 
In a certain percentage of cases^ it is not only desirable but necessary to 
change the shape, as well as position, of the socket A cornice 
change of socket rather than a reshaping fa sometimes nccessaiy This 
feature fa important in all cases In which there fa more or less mal 
position of the slump, the malposition improvmg with the use of the 
appliance, 

Typts of Appliances - — ^Vanous types of temporary appiiaoces may 
be In most of them the socket fa made of plaster oi parfa and the 
framework of wood or metal The various types are sho^ in accom- 
panying illustrations (Figs 30-35) 

The recent amputi fa usually most concerned with removiBg hfa 
physical deficiency as soon as possible from an esthetic rather tiaa 
from a functionai standpoint Pegs (Figs 36 and 37) and the cruder 
types of temporary appliances are strenuously obj^ed to ly many 
patients If tbe surgeon explains the phjTrioJogic economic reascra 
for the use oi temporary appliances, the assent and the cooperation 
of the patient will be obtained in most cases. 

An attempt was made in the United States Army to utilixe a ^ 
visional leg, which In all respects looks like a finished leg Of neces^» 
it was adjustable as to length foot position, and socket Tbe 
adjustment was accomplished by means of molded plaster of pare 
sockets which were made on the patient and then set mto the stock 
frame of the provisional appliance New plaster molds were made w 
the stump shnnkage progressed 

In addition to meeting the eathcUc requirements more satfafacto^ 
than the peg appliance this type offered the advantage of quantity 
production and quicker fitting 

In thigh amputation and in about 85 per cent of the case* 
there was suffident bone length to tolerate the ordinary thigh 1^ tlra 
latter type of provisional leg was entirely satisfactory (Fi^ 

Most of the remaining 15 j>er cent fell Into the of excessively long 
stumps It was not possible to fit these 00 account of Interferenw ^ 
the mechanism for the adjustment of length Tbe greater part of the 
weight rests on the tuberosjty of the ischium and aoxjratc ooo* 
beanng fa relatively unimportant crosequcotly the cone fitting 
not need to be very ocact In leg amputations, the task of fitting this 
type of leg was much more difiicuU (Ffg 41) Bony promtocncea are 
more numerous and less tolerant to weight bearing Coitsequentiy t* 
bony-promlnence fitting must be more accurate and a great amount 
weight bearing must be allotted to the cone fitting For tMs reason, the 
latter must be more precise 

In order to meet the requirements of the more difficult case wWeb 
could not be fitted with the original model of the stock 
more versatile type was develop and tbe stock parts (franw^'^l 
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manufactured In quantity in a variety of sizes, the only essential 
difference from the original model bang that a carefully molded plas 
ter socket was made and riveted to the aide bars 
The plan generally adopted in all amputation centers is to fit the 
stump ^th a temporary appliance ns soon as healing is complete but 
not to hasten the prosthetic treatment at the expense of a good surgical 
result (Fig 42) The appliance Is worn at first to the limit of tolerance 
special care being taken not to damage the soft parts The part of the 
appliance which encases the terminal part of the stump commonly 
called the socket, is changed and refitted as pressure atrophy pro- 
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«« iheOwked to protect it from peispiratbm. u. oas 

4*- — B*low-kaee rttunp with plaster socket. 
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points and surfaces that will be called upon to iunctloo In a proper 
permanent appliance is not efficient The provisional socket 
one wmtdi can be remolded frequently and comparatively ineipcnsvtly 
In a cert^n percentage of cases, ft is not only daJrable but necessary to 
change shape, os well as the position of the socket A cwnplrte 
crumge of ^fcet rather than a rcs^ping fs sometimes necessary This 
feature is important in ail cases In which there fa more or kss mab 
posIUon of the stump, the malpo^tlon fmprovjnfl; with the use of the 
Of5>llance, * 

Typu of Appliances— Various types of temporary appUances nay 
w used In most of them the socket fa made of plaster of parts and the 
framework of wood or metal The various types are shown fa accom* 
panying lustrations (Figs 30-35) 

Tfe recent ampuii fa usually most concerned with removing hfs 
physical deficiency as soon as po^fble /rom an esthetic rather than 
from a functional stnndpoinL Pega (Figs 36 and 37) and the crwler 
ty^ of t^porary appliances are strenuously objected to by many 
j^tirats. If the surgeon explains the physiologic and economic reason 
^ ^ temporary apphooces the assent and the coCpcratioo 

of ^e patient will be obtain^ in most cases, 

^ attempt was made In the United States Army to utilise a pro* 
Jlsicnal leg wbch in all respects looks Ukc a finfahed leg 0/ ncossity 
it was adjustable as to length, foot position, az>d socket. The socket 
adjustment was accomplished by means of molded plaster of parfa 
wkets wrach were made on the patient and tW set info the stock 
rame of the provisional apphance New plaster molds were made ss 
the stimn) shrinkage progressed 

addition to meeting the esthetic reculrcments more satis factorfly 
the peg appliance this type offered the advantage of quantity 
producUon and quicker fitting 

In thigh amjwtaucm and In about 85 per cent of the cases where 
tb^ ^ suffident beme length to operate the ordinary thigb leg, th}* 
utter of provisional leg was entirely satisfactory (Figs 38'4o) 
u *5 per cent fdl Into the class of excessively loog 

slumps it not possible to fit these on account of interfereoce of 
mechanism for the adjustment of len^ The greater part of the 
^*5 on ^ tuberosity of the faeWum and accurate cone 
^ urdmportanl consequently the cone fitting d^ 
vw of Imt ^ ^wct. In leg amputations the task of fitting this 
ype ot leg was much more difficult (Fig 41) Bony pronuneoces are 
bTnv tolerant to weight bearing Consequently, the 

bMn *nu8t bc more accurate and a great amount of 

lit ^ ^ allotted to the cone fitting For this reason the 

latter must be more precise ^ 

COTH'’TOrb!r fit'll' of the more difficait c«e 5 which 

model of the stock appUaw*^' 
more versaUle type wm developed and the stock parts (framework) 



Provisional Appliances n] 35 

culature of the proximal part of the leg well developed The stock 
provisional appliance is suffiaeotly durable to last from eight months 
to one year Three to six months preliminary prosthetic treatment Is 
usually sufficient to prepare stumps for the permanent appliance. 

Partial amputations of the foot Syme stumps end bearing thigh 
amputations and disarticulations of the hip do not require provisional 
appliances as a rule In these stumps the fitting Is difficult and there Is 
so little change in the stump compared with changes In stumps m which 
cone and bony prominence bearing predominate, that there is no rca 
son to delay the permanent fitting 

Amputations of Upper Extremity — ^The use of provisional appU 
ances m amputations of the upper extremity does not seem to b« so 



— Flrtt Umporiry ■ppHince* i ibort thiyh Uoaipa la dDotJe impatatkin 
_ ^ nlvaBU*eoai tn doable ampotitloeB of Uie Udfcfa to h*% the temponry *ppaance 
mudi ihofter Uian tbe nomul length, u U b wry diflkalt f thoe patient* to 
tlie me f hoknet *ad equfBbriniii. A» tUll In walking with the abort peti 
• wvooped. the lentth may be loa«a*<L (CoartoT Letterman Gcnml HatoitaL San 
FniKbco Calif ) 


^^ccessary from the standpoint of fitting as in amputations of the lower 
^tremity The physiologic changes m tbe stump caused by the use 
of the appliance are not marked enough to require frequent refittmgs 
a^an exact fitting is not so necessary as in loTver-eitremity stumps 
^ chief advantages in provisional fitting are that (i) Immediate 
Ulun^ are possible which would not be the case m time of war if 
^nnanent appliances were supplied by tbe artificial Umb industry 
PPP^f^ty Is given to coSrdinate the surgical prostheUc, and 
pnyslcal therapy treatment and to cany out a re^ucaUonal program 
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gressea Three changes are usually required. Deformities and surg^ 
defects of the itump , bony spurs, latent Infection, tender nerrts, 
etc , will be readily discovered and should be treated 
limlnary prosthetic treatment Stumps should not be fitted with a 
permanent appliance until they are surgically sound, pressure atrophy 
of the wdgbt bearing portion well adsanced, and the propulsve mos- 
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attachment plate In which a hand tools or any type of book or other 
useful device could be used interchangeably was adopted. The metal 
parts were manufactured In quantity and Issued to amputation centers 
Sockets were made of leathM and the work of fitting was done m 
appliance shops. Workmanship and exactness of fitting were probably 
not equal to ^ose obtainable In the open market but the arm served 
the purpose as a provisional appliance as well as could have been 
opected from any smgle type of appliance obtainable (Fig 43) 



proviilofiAl irm »llh unhrml tod plate, aay number of tttidinlenti 
” “f*^**^ *rid Iiwerted. Thh HhiiUatioo (how t coOetlJon of tool* fo africnilarc 
the da» ploctts, tlic ileeve for buidlrd toolf, Uie open boot, tnd iIk If mm^ 


Occupational Therapy and Reeducation. — Lov.'ni Extremity — 
flower extremity cases the actual use of the appliance in walking is 
|he only reasonable means of occupational therapy so that If regular 
are to be assigned they should be those which require walking 
®>dcr varying conditions i e steps Irregular terrain etc In double 
^putations considerable assistance and instruction are necessary at 
^8^ At first crutches and quadruped progression must be ns 
«5rieu to Later a double-rail walking platform with grades and steps 



30 


Physical Therapy in AmpirtattaB 


wUch fa often more helpful than the appliance per se, {3) jtmnal 
delKfa of stumps become apparent while the patient is still under 
trot of the surgeon and can be corrected at once, (4) the patient im 
m opj^unity to learn something about appliances and is thus able 
intelligent choice of a pennanent appliance, 
ine first provisional appliances used In the army were of a simple 
deagn and were rather crudely made. The socket was of piaster ol 
pam In the end of the socket was Incorporated a metal clamp to hoW 
various tmpiementa Later an tnexpensive arm, with a unlveisa] end* 
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improvlDK the mental ttate of the patient 
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may be attempted without crutches. Finally, independent walking 
preferably under the instruction of a person with an amputatKtn is 
attained. 

Upper Extremity — Occupational therapy is made possible first, 
by the eaily fitting of temporary appliances (Fig 44) of such type 
that many varieties of tools may be Inserted in a universal end 
attachment and secondly by the adding of attachments which will 
permit the stump arm to be used as an auxiliary without an appliance 
(Figs 45 so) thereby bnn^ng It Into functional if not vocational 
use, for therapeutic purposes 
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There is no doubt that there are Insurmountable problems con- 
nected with the replacement of hand function by the mere sobstltuUoii 
of a prosthesis. Real progress In improving the function In arm ampn 
tations depends upon first, reifducatlon of the remaining hand In slr^ 
amputations, and, secondly, reconstructive surgery in doable amputi 
tlons together with individual development of special appliances for 
particular trades 

In teaching patients who have undergone recent amputation how to 
take care of the acts of personal neceslty — dressing etc. — arrange- 
ments should be made to secure the services of an experienced person 
who has undergone an amputation, as It is Impossible for an unampi 
tated person r^ly to aid as an instructor This plan was followed in 
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Upper Ertremity — Finished appliances for the upper extremity as 
offered by the comiDercial market should be considered only from the 
standpomt of general utility os such arms are seldom of much value 
vocationally They arc useful in carrying as the fingers can usually be 
locked In flexion or set permanently fn flexion with a movable thumb 



, 5^ 5® — lKtib.1 bcuins fa the pmlomlnuit tTPe of b<*rfiif lo all aarpiiUtkKu 

twj .k™*? cictpt tDutfCoodykr which fa ihown is Fig 8 In latter 

ow^mat hamawck b luapeoded In orto ta pensit eod beaifci* In wim ftnbbed 
*W*“ctt, the terminal part f the aocket fa ahaped md the haatnwk fa act toed. 

they are useful as an auxiliary in single amputations Practically 
ah arms offered have similar features — nwnely a rotating wrist and 
a movable thumb which apposes lo fixed fingers by spring action the 
being In slight flexion The thumb » usually operated by a cord 
to the opposite shoulder 
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the army and should be used by all surgeons who are doing ampuU 
tlona 

PnmANKNT Appliances 

Lower E xtrem ity — Partial Foot Amputations — The apphance 
for a partial foot amputation requires a fill of cork and metal rcEn 
forcement In the toe of the shoe to keep ft from turning up Qwptrt 
amputation requires, in addition, anchorage in the form oi a molded 
leather lacing, with side steda extending up to the knee. Syine ampo- 
tation requires an ankle joint and side bars, either lateral or anttfa- 
posterior 

Below Knee Amputations — The socket Is made of willaw aod h 
shaped by routing with a drawknlfe. It is anchored to the foot by steel 



Fm. 54.— Tfpa trf prostlwb node for putUl foot. U« CSoput, tad 0* Sr* 
<CoOrt«y E. H, EiWocui Co ) 


bars which are set Into the wood. The enUre limb except the jo^ 
at the anUe and the knee fa covered with rawhide. Lateral ste^ 
extend above the knee To these are atUched a leather 
which fa laced to the thigh (Figs. 51 54) 

TinoH Amputations — The main body of the limb fa made usually 
of willow or aluminum (Hg 8) In either case the socket fa of wfU^ 
The knee action fa eltlw automatic (spring control) or fa controUw 
by a strap goes over the shoulder The wrigM-bearing fa oa the 
tuberosity of the fachlum In most thlA stumps except the trails' 
condylar (Figs ss and 56) In the latter total end bearing fa 
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Redundancy^Many stumps become redundant after prolonged 
use of an appliance so that the skin hangs in folds Fissures form 
between the folds and become the seat of various types of dermatitis 
If redundancy is marked and fissures and dermatitis are continuallv 
interfering with the functional use of the limb it is best to p)erforra a 
plastic operation to correct the redundancy rather than to temponxe 
with local treatment 

Ulceration. — V^Tien patients pass middle life, ulceration near the 
end of the stump is very common Frequently the ulceration is due to 
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^ original pathology for which the amputation was done such as 
t tv^ * disease diabetic gangrene senile endarteritis etc. In many 
these cases the more recent procedures recommended for the Im 
provement of low vascularity in the extremities should tried before 
^“^^tation is considered — namely perivascular sympathectomy 
puiglionectoray Intravenous saline Injection 


Bulbs.— Tender nerve bulbs of course should be removed if 
Interfere with the use of the appliance 



4ft fOUftm 1* 

^ It*im** n 


Physical Therapy In Amputations 

In amputations above the elbow, a joint is supplied at the eibcw and 
flexion is accomplished by a forward swing of stump In mper-arm 
stumps, of course attachment to the shoulder Is necessary The prob- 
lem of vocational appliances in amputations of the upper ortremity 
should be worked out In each individual case, and the appliance sboold 
be so designed as to be an auxiliary to the remaining arm in the daily 
work of the individual 


Care or the Stump 


The minor oDments of the stump and diffkultlca with the socket of 
the appliance seldom come to the attention of the surgeon as tc 
usually does not see his patient after an appliance has been fittci 
The limb fitter being eager to please and hold his client, who, of 
course, IS a potential customer for the rest of his life, attempts to pve 
advice on all questions regarding the stump Due credit for tha 
should be given to fitters whose advice Is usually belpfol, as 
mayonty of them are themselves, wearers of appliances but it 
qucnlly happens thd definitely ideated treatment of the stump h 
delayed and disability prolonged by withholding medical 
Surgeons should insist on following their amputation cases untD the 
pwmanent appliance has been worn for at least a year, as many sot®? 
troubles will appear during that time. 


Variation In Sire of the Stumpv — Usually at the time a pertoa^t 
appliance is fitted the stump hut not thoroughly '‘shrunk." In 
to avoid frequent changes of the socket adjustment for the shnnw^ 
la accomplished by adding stump socks Slump socks are supplied in 
wool and silk wool and can be obtained at anv appliance housn- 
stumps should be protected with well-fitting stump socks 
appliance is being worn Frequently patients arc at a loss as to 
the artificial limb will fit one month and not the next, As a ruk, ^ 
explanation lies in the variation of the siie of the stump which m 
creases or decreases as the patient gjiln< or loses wdght Usually, ^ 
the morning some difficulU is encountered in properly fitting the 
stump into the socket of the appliance due to the fact that the stunip 
has enlarged tli^Uy dunng the night. 


Ch»fine — Eaity la Ok funcUoiwl nso of the atnmp, considerable 
^iculty is enomntered because ol chafing of the skin at the polo“ 
“'rted. Later caUosibea ma> develop at the 
^nts In Wow^ stump, these points are under the be»d of tic 
of the tibia and along the inner surlace ol 
t^bead of tlK tibia. Treatment of this condition consisU in pro(^ 
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Redundancy — Many stumps become redundant after prolonged 
use of an appliance, so that the skm bangs in folds Fissures form 
between the folds and become the seat of vanous types of dermatitis- 
If redundancy is marked and fissures and dermatitis are continuaDj 
interfering with the functional use of the limb it is best to perform a 
plastic operation to correct the redundancy rather than to temporize 
mth local treatment 

Ulceration. — 'RTien patients pass middle life ulceration near the 
end of the stump is very comrnon Frequently the ulceration is due to 
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^ original pathology for which the amputation was done such as 
f * disease diabetic gangrene senile endarteritis etc. In many 
of fhese cases the more recent procedures recommended for the im 
provement of low vasculanty in the extremities should be tried before 
reaniputaUon is considered—namely pcnv-ascular sympathectomy 
SMglionectomy intravenous saline injection 


Bulbs.— Tendtr nm-c bulbs of course should be remored If 
wy interfere with the use of the appliance 
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Physical Therapy m Amptrtatlooi 

Sensations m Amputated I^rL — Shortly after ampctatlon, a very 
high percentage of patients will complain of pain numbness, par 
esthesla, etc. in certain parts of the amputated limb As a nJe, it ts 
not necessary to take these subjective symptoms seriously, as ft is 
not long before they are forgotten by the patient. 


Use op Ceutcices 

Unless the patient is supplied with a reserve artificial Innb it fa 
mevltable that a fair portion of bis time must be spent using cnrtcba 
while repairs are being made. All persons who have undergone ampu- 
tations use crutches when the appliance is not worn as in bathing etc. 
It is well for the surgeon to give every patient who uses crutches 
simple instruction In their use The TWJgbt In crutch progression should 
be borne chiefly on the hands and the axillary rest stwcild take only 
piart of the bo^ weight In the forward thrust of walking, most of 
the weight should come on the hands When the patient stands he will 
usually allow moat of the weight to come on the axilla thereby giving 
the hands a rest If the crutches arc too long bearing wiD be pre* 
domlnately axillary and may lead to crutch paralysis, or slow alitwhy 
of the arm. Occasionally one is called upon to take care of a patient 
who has had multiple amputation. AVhen both an upper and a lower 
^remlty are amputated the question of walking with outches neces 
sitates some adaptation to the crutch, in order to enable the patient to 
walk with crutches (Fig 57) 


SuiruAEY OF Physical Thebapi' 

In every case a person who hgn undergone aroputatioai is a potential 
P^^cal therapy patient In the majority of cases pbysfcal th^W 
anould start within a few days following the amputation In infected 
cases OT guiUotine amputations a portion of the physical therapy tneas- 
lues must be delayed until healing of the stump is secured but 
““ a amount of physical therapy is indicated The eWef 

f therapy measures indicated are massage motion, hard^ng 
01 tUe stump splinting and the supervision of the wearing of the 


, Ught stroking massage should be started on the st^op 

lust B^c the protective dressing and continued up the limb growing 
stimulating as the upper limits of the 
^ Indslon Is healed Ught stroking and kncadiig 
the end of the stump The purpose fa 
«^tlveness and accustom the patient to the toJehiog ww 
stump (a most important psychologic effect) to pr^ 

to preparo the .tump (or end or partial end bra*ig TUs 
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should be continued even after discharge from the hospital m cases of 
adherent scar contractures and Impaired function in adjacent loints 
(Fig 58) ^ 
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Motio — P "mputatlota 

Joint should sto *‘™P “d the adjacent 
surgeon must genUy move th*. inS? S* . amputation. At first the 
must be taught and stlrnulatcd^l^m ^ days the paOrat 

^eijd the adjacent JoIntT “^‘y end to flS and 
ehould teach and aupemse^^.^ « day The trained tedmdan 
“Porvise these movements following the massage. 


”*^6 liic luaisagc. 

ne active motion hL “ few days. As'soon 

tap the end of the atuS^^^ “'’““'‘f ’^ebtly to 

when the wound is heal^ thiVr dtaeefng on a pillow Later 
healed, this tapping on a pillow is co^ed with 



^ ^ *alddk ^ ly^S for tiie coaireJ 0/ • 

■a openui t procS^^li*^ fajJtny ^a tah^ ^ toor TWi fafertkm h*d pori^ 
^ fm?^ !V? *• R«u«iU bemonbw. b»d Wed 
Tbt eepUc. ^ ^ •Wed erUm of dmibtoiT cfi»- 

Uw UibS** ^ oXttrayeHtlc in*. DaUo* 
AH icaj tiwuiiwn r,^ tb« mah Uin ican erlendfay op 

™l ™ rarntd™ I"**""*- 

Mtnnp fud b rnlnVu. ^ deaure^^ o/pCitk ckwirt Tbe bo«e 

We end II* » 2 <flrm wrfTS?'???**’®* wlilioat bon ih ertmtnf - 

Wtlh U bs.ri„ Th. dJ. a « .dtoat 1, lb. 
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the sturap end exposed The hardness of the surface being tapped Is 
gradually mcreas^ undl the patient, within two or three weeks is 
striking his stump rather forably against the bottom of a chair or the 
surface of a table (Fig 5g) 

Splinting — Splinting to prevent joint contractures and faulty posi 
ticms of the stump and traction either for the same purposes or to 
secure better skin covering of the stump are likewise physical therapy 
measures which must not be neglected In mdicated cases. 

Wearing of Prosthescs. — Finally the surgeon who is rehabflita 
tJon-consaous must recognlre the importance of supervisbg the wearing 
of temporary and permanent prostheses until the patient has regained 
the greatest possible functional restoration in the handicapped ex 
tremity 




CHAPTER FOURTEEN 


PHYSICAL THERAPY IN RELATION TO THE SURGICAL 
TREATMENT OF ARTHRITIS 

BevERIDOK H Moob£, MJ) 

Introduction 

Definltioa. — In discu5smg th{< subject it is well to define deariy 
the ground to be covered It Is not the Intention to discuss the physical 
therapy of arthritis that is taken care of In another chapter This 
one IS concerned only with the surgical treatment of arthritis in its 
relation to physical therapeutic measures There is a dearth of lltera 
tare on this subject. Most of the available articles describe minutely 
the details of the operative procedure and then blandly remark that 
physical therapy Is a valuable adjunct in the after-care leaving the 
reiier to form his own condusions as to how or why Another point 
that should be deared up prebminary to a discussion of the subject 
is a definition of arthritis The classification of arthntls is at present 
in a deplorably muddled state There is confusion as to the nomenda 
tore of the v^ous types and to make matters vrorse some authors 
are Indudlng pyogenic tuberculous and gonorrheal Joints in the rltw 
of arthritis These conditions undoubtedly are inflammations of the 
wints but to indude them under arthritis is to add an unwarranted 
burden to an already overburdened dasslfication What the field of 
arthritis needs Is narrow i ng rather than broadening. For the purpose 
of this chapter then arthntls will be considered as an affection of 
the Joints in which there is no demoostrable infection present in them 
thou^ they are the site of pathologic changes That is It Is the 
chronic nonsuppurative arthritis which is b^g crm aider ed In this 
^ptCT This win Indude the classes usually called hypertrophic 
osteo-arthritls and atrophic or rheumatoid arthritis 

Indicationb for Surgery 

Another pobt which I wish to bring out dearly is that I am by no 
advocating operative surgery on aH cases of arthntis ev^n m 
the limited field which I have defined. I wish to make this as emphatic 
M possible There are cases of chronic arthritis which can be benefited 
{ surgery but they represent fl relatively small proportion 

^ the total number As a general rule operative surgery should not 
« considered while the condition Is acute Since arthritis during this 
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stage is a general disease, although its chief local manlfcstatioDS are 
m the joints, all the measures of genial medidne, induding diet, tod 
physicd therapy should be given a thorough trial before ofmdvc 
measures are considered As a inatter of fact, Ibc question boik down 
to this Surgery is more often useful in the treatment of the sequelae 
of arthritis than in the treatment of arthritis Itself 

I would give, then, as the two prindpa! indications fw sargny in 
arthritis first, the rdlef of pain, and second, the correction of d^ 
fonmties resulting from arthritis which arc causing disability Tbese 
two indications, of course wfll overly to a certain extent, aiNd la sny 
individual case both may be present in varying proportlocs. It is quite 
logical to believe that a joint deformed by arthritis will be more fub- 
ject to pdn simply because It Is at a mechanical disadvantage in 
meetuig the strains for which the normal joint is perfectly adapted. 

With regard to the first Indication, the relief of pain, there fa noth* 
ing that calls for more delicate judgment on the part of the sargeoo. 
Much depends in t his case on the personal equation of the patient. 
There is no standard by vriiich pn»» can be measured by another per 
son than the one enduring it. What one person may regard as ^xu* 
dating agony will be regarded os discomfort by another, 
far as the physician can determine, the two may be patbcdogicaily 
exactly aincp 

With regard to the second indication for surgery, the relief of ^ 
defonidty with resulting disability, there is not quite the same m- 
definiteness. It Is obvious that a deformed joint, for example, * hnee 
flcred 45 Is not as useful for weight-bearing as one that fa in 
position Hence if we can place joint in a positioo which wfli « 
mec h anically better we have benefited it 


Rzuct ot Pain 

*nie operation most commonly used for the relief 
r^ritis is some form of ankylosing operation by which the boew 
forming the oSending joint are fused together It fa based £» «* 
theory that no joint at all fa better th^n a painful one — * ° 

which many patients who are suffering are quite wflling 
agree The regions in which fusion operations are of particular 
an fira^ the sacro-fliac second the spine third the hips, foortb 
the shoulder 


ABTHBODKStS OF BACKO-IXJAC JOINTS 

TIm MTO-ilto joints are smaO but cireedlngly trouWesoma 
artW tis. In n rcrent questionnture fay the CUnlcrf 
ptdlc Society srith regard to the question of the cause for low 
n?*” ** v'™”' unanfmous opinion that arthritis of tte 

common cause The frequency r"* 
nrthriUc cimnges ure noted In x mya of the sacro-iliac region hears 
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this out It has been frequently noted that In such cases the pain 
has disappeared when the sacro-fllac joints have become completely 
fused by the pathologic process This furnishes the rationale for his 
ing them by operative means — that is It is a matter of assisUng nature 
to do m a comparatively short time what she will eventually do her 
self thus shortening the patient s period of disabOity Numerous 
methods of fusing these joints have been devised by Smitb-Peterson 
Campbell, Gaenslen Chandler Verall and others 

Opcratiotn — ^The operations are all of two types one m which the 
joint Itself fa cleaned out and fused and the other m which the joint 
itself fa not touched but is completely Immobillxed by bulldi:^ a 
bndge of bone across the jomt, Le , an extra articular fusion 

In the Smith Peterson operation which fa one of the first type a 
square of bone is cut from the ihum directly over the sacro-iliac joint 
which fa curetted out through the opening and the square of bone is 
replaced, Gaenslen reaches the joint by cutting through a portion 
o( the posterior wing of the Qlum, turning It back and curetting out 
the Joint, Campbell s and Chandlers operations are very similar and 
are of the second type. Both do an extra articular fusion of the sacrum 
and flium by stripping away the penosteum from a portion of the 
sacrum and Oium and then buOdlng a bridge of the bone chips 
removed from the Qiom across the sacro-Qlac joint, causing an extra 
articular fusion with resulting immoblUatJon of the joint Verall places 
a graft from the tibia across the posterior portion of the sacrum and 
flium. All these methods have the same object in view that fa the 
prevention of motion m the sacro-Ulac joint In one type this is ob 
talned by destruction of the joint with a resulting fusion m the other 
type, by a fusion between the sacrum and the flJuro 

After Tr eatm ent — ^The pnmaiy object of the operation must be 
kept firmly In mind — that fa a bony union between two surfaces In 
order to obtain this the involved bones must be held i m m obile until 
union has formed It must also be remembered that It takes some- 
what longer to obtain a fusion where a joint has been removed than 
where a fracture has occurred in a bone How this Immoblliiatlon fa 
to be accomplished Is largely a matter of taste with the surgeon. In 
the first stage It will be obtained by rest in bed with the patient lying 
on the abdomen, at least for the first two weeks This stage of rest 
in bed will last from four to sli weeks Following sufficient 
imniobfllration can be obtained by a plaster cast The sacro-iUac jomt 
Is not an easy one to immobfluc and so the plaster must be applied 
skiflfally to be efTectlvc This stage will last from six to eight weeks 
when the fusion should be strong enough to allow the patient to be 
nbout with a well fitting belt for support. 

Therapy— Again the primary object of the operation 
must ne borne in mind. Any manipulation which wouid tend to move 
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the affected joint fa taboo espedally during the early stages Hoirevcr, 
local beat fa often agreeable and ^ causing local hyperemia It may 
hasten the process of consolidatloa. Massage of the nrasdes of the 
thighs, legs, back^ and arms fa of bwicfit. In that It tends to keep these 
muscles in good condition and thereby shortens the period of ooo* 
valescence after the fusion is firm enough to permit welgHt-bearing 
while still supported 

ARTHBODEStS OF SPINE 

The theory underlying the use of spinal fusion for arthntb b, o! 
course, the same as with the sacro'Qlac joint that is no joint is betiei 
than a painful one The operation is especially applicable to osteo- 
arthritis of the spine, in which the process fa fairly wcD limited to 
one region The cases m which the radiograph shows large otscenm 
lipping extending from the border of one vertebral body to the 
cent one arc especially favorable, ^3 to the technic of the operatwo, 
it fa not necessary to go into the details since it has been described so 
many times in the literature of more recent years It fa sufficient to ^ 
there are two mam types of (^^eratlons for spinal fusion, the “Uto 
and the Albee In HJbbs operation no extraneous bone fa 
while In the Albee type operation a bone graft removed from another 
part of the body fa applied to the si^e to cause fusion. Eacb^ert 
tion has advantages and the choice must be made by each indfridual 
aurgeon. Either type will give satisfactory results in the hand* of a 
competent operator 


After Treatment — After treatment does not differ materially frOT 
that of sacro-fliac fusion, consfatinir of rest in bed support byj”**” 

f^m^ t >t 4. . . r , r IrwmnhlHze 0? 


umu ui sacTo-uiac lusion consisting ol rest m oed suppuii 
cast and then braces The spine fa somewhat easier to imiuobflfae 
plaster than fa the sacro-IUac Joint, and it seems that weight-bearing 
when the spine fa well supported by a plaster cast which fits weD 
tends to give earlier and more solid fusicau 


AKTHnODESlS OF HTP JOINT 


Fution ot (be hip Joint has not n wide rangt of spplicaliom K b 
Itafttd tt those cases In which only one hip U affected and affe^ 
tMtfly The usual type of this case ts that of osteo-arthntls to 
the bead b badly mushroomed and defonned by the 
P™-*® T^re are two methods of obtaining a fusion of the ^ 
Joln^ me intracapsular and the extracapsular In the intracapstoW 
method the hip joint is oneiwsH onH tKi* and denooea 


•’ .V — ana me extracapsuiar in lac , 

“p J'>b>t fs opened and the head exposed and dmodrf 
of caitflage 11* cartilage of the acetabulum Is also removed toto 
brfngfng raw ^e to contact with raw bone The operaUon 15^ ?“ 
e^ one to fart It Is a very difficult one Furtbennore, 
pladog of raw bone against row bone should theoretically P’odoce 
union It does not always do so and the Wp joint Is notoriously a 
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bard one to fuse However llagnuson states that he has had several 
cases In which although fusion was not obtained by this method 
there was great rehef from the pain 

After Treatment — In obtammg fusion of the hip the after treat 
ment is governed by the same principles as those r^hlch apply to the 
spine Immobiliiation should last for a pcnod of three to four months 
with weight-bearing while immoblhicd after four to six weeks In 
obtaining immobilization of the hip a plaster cast is the most effective 
agent choice of position for ankylosing a hip joint Is very Impor 
tant The position usually chosen is full extension of about 15 and 
neither internal nor external rotation. This position is undoubtedly 
the best for walking or standing but is not so convenient for sitting 
In order to ait comfortably with a stiff hip in the fully extended poal 
tlon, the patient must develop compiensatory motion of the lumbar 
spine Tb^fore before recommending a fusion for an arthritic hip 
It is important to assure one s self that there is no arthntis m the 
lumbar spine No form of traction should be used after an operation 
to secure fusion of the hip This is obvious since m order to secure 
fui^n the bony surfaces must be forced together whereas traction 
draws them apart It should be borne in mind that after a successful 
fusion operation the muscles which ordinarily act on the joint tpnd 
to atrophy rapidly since the fusion has robbed them of thdr function 
This is the converse of the operadon in infantile paralysis where the 
fusion is done to stabnixe a Joint which cannot function properly on 
account of a loss of power in its muscles Massage will tend to delay 
this muscular atrophy but will not prevent it, since It is a result of a 
loss of function However In the three Joints discussed the sacro- 
iliac, spine and tups the atrophy of the muscles is not of the conse- 
quence that it is in other regions of the body 

ASTHRODESIS OF SUBASTRAGALAR, ASTRAOALOSCAPHOID AND 
CALCANEOCUBOID JOINT 

Another jcdnt In which arthrodesis may be considered as a treatment 
^r arthritis is the subastragalar astragaloscaphoid and calcaneocu 
bold Joints considered toge^r The special indication for fusion in 
^ region is that type of arthnds not infrequently seen following a 
fracture of the os calds The arthritis of the subastragalar Joint causes 
^rsistent pain and disability Subastragalar arthrodesis similar to that 
for stabilization of a paralytic foot ^ves excellent results In these 
The technic consists in dcanng out the tissues from the sinus 
ta^ to give access to the astragaloscaphoid calcaneoscapbold and 
Qlcaneocuboid joints The cartflage and a portion of the booe are 
then removed from each of these Joints It is possible by a little care 
to remodel the bono so that the weight-beanng can be much im 
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hasten^ nrocMt ^ '“»! hyperemU it may 

j of consoildatlon Massajw of the musdK of ffw* 

^ benefitrSXt it tSdTTk^lh^ 

^Sencs t^f ‘^r siortoM tlie perfo<nf cm- 

still su^rM ™ ™ P*™*^ '"W't-ixada* 

A^nmoDEsis OT spore 

coS arthritis B, of 

as the sacns-iliac foint, that is, no Joint is fito 
Sritis'Tfh operation 13 espedaUy appUoSe to ostea- 

Is sna IMtsd to 

liDoir^prf fn wMch the radiograph shows Jaigc crtsccoUc 

CMt tme -ir. hordcr of one vertebrai body to the adja 

it ia not nrr. ”P^aliy favorable. As to the technic of the opetaHm, 
^ siaoe ft has been descnlwi so 

there are ^.'“'tahire of more recent yeans It is sufiidrat to say 

>P^ fast™. “>' ™“ 

while in the aiti? ffihbs operation no eitraneous bone is iwd, 
part of the IwhM ‘IT’* o^ration a bone graft removed from anotbet 
tion has advanirJl ** ’P*"® *° “^as* fusion Each opera- 

suraeon Eiihei^"^ choice must be made by each imEvidiisl 

S^enf^^ratT ®*''' la the hands of a 

th^ofsSSnfe'^^JT"''''''^ treatment does not differ materfaliy from 
cast, an?SS.^i^‘?n a*Wart by piastrt 

piaster than is iK.'” The spine b somewhat easier to immobiliic by 
^th^nL^s that weight-bearing 

tends to give^lL.™?j““P'”^'** a plaster cast which his sreli 
8"'' earlier and more soUd fusion 

AKTQSODEgxg OT HIP JOINT 

hmited to°i^ '‘*“8' application ft h 

badly The usnal t™ affected and affertiri 

^ head fa of this case fa that of osteo-arthritfa In which 

process There deformed by the pathologic 

J^t, the intracapsub^’a^*^ obtaining a fusion of the Mp 
the hlo krfnj f ^ «rtracapsular In the fajtnicapsular 
of cartilage The oirtn. the bead eiposed and denuded 

bringing raw bone in acetabulum fa also removed thus 

easy one in faa if {• The operation fa not an 

placing of raw bone 'T^ difliciilt one Furthermore whDe the 
union, It does not nJwfSlf*! should theorerically prodoce 

*0 and the hip joint fa noto/ously a 
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popliteal space from the side This gives rather free access to the 
posterior portion of the capsule Tvithout great danger to the pophtcal 
vessels and nerves The capsule is then either divided or stnpped from 
its attachment to the posterior surface of the femur 

After Treatment — In the after-care of these cases It Is very Im 
poTtant to rtioember that if the contracture is of long sta n d in g not 
only are the tendons and capsule contracted but also to some extent 
at least the large nerves and the popliteal vessels arc tight To attempt 
to stretch them violently may result in disaster — either shutting off 
the drcnlation of the leg or tearing the popliteal nerve trunks There- 
fore It is better to use some apparatus for gradual stretching The 
simplest is a circular plaster cast applied from the groin to the ankle 
with the knee in flexion Before it hardens completely a circular cut 
is made behind the knee leaving about two inches of plaster Intact 
over the patella to act as a hinge Then in two or three days this Is 
opened by extending the knee and placing thin strips of wwd m the 
cut to bold it open. These ore added to each day and the extension is 
thereby increased until the full amount Is obtained Other more elab 
orate devices have been invented but this method is the simplest and 
is effective After the full amount of extension has been obtained 
the knee should be retained m that position for about siz weeks longer 
In order to prevent contractures from recurrlDg 

Phyrical Therapy — The next step Is beginning to secure motion 
by passive movement, massage and beat These are great aids at this 
stage The passive movements most be gently and slowly deme going 
to the point where the movement begins to be checks then very 
gently a little beyond that and bolding the stretch obtained for a few 
seconds. These movements occupy but a very small portion of the day 
and It Is to be remembered that contractions may recur during the 
rest of the day Some form of removable splint to retain the position 
should be worn continuously The stretching and massage should be 
kept up for several weeks until the motion present is smooth and 
entirely painless tbou^ probably not the normal range of the Joint 
Then function should be very gently begun First should be supported 
^i^t-bearing then walking with the aid of crotches The natural 
function of the Joint Is the greatest aid to improvement from this 
point This is a very tedfous process and by no means aH patients wfll 
*how improvement commensurate with the time and difficulty in 
volved but some will be beneflted enough to be freed from a wheel 
chair enstencc which Is no bed of roses 

W3I0VAL or EXOSTOSES 

Another opcratI\*e measure for the relief of deformity that may be 
necessary is removal of exostoses resulting from arthritis This of 
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After Treatment. — Following the operation the bones are retained 
in close apposition by plaster and early weight bearing — that is as 
soon as it can comfortably be done — is encouraged while the foot is 
supported by the cast From 8 to la weeks ustmlly suffice to give a 
firm ankylosis Following this, massage with passive and active roo- 
tions should tjuickly restore function to the ankle joint The manipa 
ladon around the ankle joint should be limited to dondfieiion and 
p^tar flexion The reason is that these motions are a funedoo of the 
tibio-astragalar joint whereas lateral motion takes place chiefly in the 
joints we ore attempting to ankylosc. Hence, no attempt slWd be 
made to secure lateral motions by manipulations 


Relief op DEPoaiimES 

The r^cf of pain is usually the prime interest of an arthritic pa 
dent in consulting a medical man Next to that is the relief fmoj 
deformities Oftentimes the two ore associated Again Jmrgery b act 
indiscriminately advised, and the degree of relief that may be 
promised should be accuratdy weighed against the suffering and pos* 
affile danger that must be gone thiwgh In obtaining it Yet sometimes 
(but not so often as one could wish) something may be done even 
In appaxeotly hopeless cases to mitigate the difficulty of their porfdoo. 
A case at Cook County Hospital comes to mind, In which a yoong 
woman with the rheumatoid type of arthritis had been bedriddei for 
ytan iWth practically every joint of her body stiffened A bilateral 
arthropl^ty of the jaw whi^ turned out succcssfnliy gave her a 
from a continuous liquid diet to real food a ch^g^ which 
^ve her at least one new Interest in life, even though it tSd 
change the condition of her other Joints. 


FLEXION DEFORMirv: 07 JCNEKS 

Fl^on deformity of the knees Is one of the commraiest deforroJ^ 
j^ulong from arthritis which may require surgical Interference. Tab 
is p^raiarly true in cases of the rheumatoid type. When the knee* 
are tiexed to a nght angle or less certain dlfficulhes arise which oftw 
open c^ration necessary In these cases the knees may « 
fifv f be a few degrees of rootioo in 

SLlr ^ The eianffnation gives 

contractures are in the hamstring tendons ^ 
usually the posterior capsule of the ^ 
Snnt fir? so that a slmplVtcnotomy of the hflmrtri^ 

<*«“'«> TIw posterior capsule of tta 
t>e Jvided as well This i 3 accom^ished most easfly by 

n ^ pcBterior leaf of this band a" ^ 

Wlosred to the Icmer end of the femur and eutrauce made Into the 
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fixed walking with the cast should be begun, ^\Tien this can be easfly 
done a removable abduction splint may be substituted for the cast 
massage and active and passive motion without weight-beanng may 
be begun, and the support may be gradually left off This operation 
TTj^r,* a shorter period of disablbty than is necessary following an 
arthrodesis 

As mentioned previously another field of usefulness for this type 
of operation is In the metacarpophalangeal joints The type of arthritis 
m t^ch it is particularly applicable is the atrophic or rheumatoid 
rather than the hypertro^c. The operation is in effect a type of 
arthroplasty The (hstal end of the metacarpal bones is remov^ and 
the end of the shah remaining Is rounded off Since this is an opera 
tlon intended to increase the range of motion as well as to r^eve 
deformity the bony surfaces should be kept well apart during the 
after-care. This Is best accomplished by the use of a banjo splint with 
elastic traction furnished by rubber bands to each finger As soon as 
healing is wdl under way that is In from lo to 14 days gentle passive 
movement should be begun to be foDowed by active motion as soon 
as possible not engaged in motion the finger should be kept 

in traction It has been my pleasure to see cases done by Dr Lcvcn 
thal at Cook County Hospital In which there was excellent painless 
motion of the fingers following this operation The restoration of ose* 
ful motion to the fingers wodd be quite a boon even though other 
jobts were so badly affected that nothing could be done for them, 

STNOVECTOiTY 

Synovectomy or the removal of the syncmal lining of the arthritic 
joint is an operation of value In occasional cases It is useful in those 
cases in wWch the pathoVogic changes are confined to the synovial 
membrane and the bone and cartilage do not as yet show pathologic 
changes These cases are characterized by a thickened boggy condition 
of the jobt capsule This must be distinguished carefully from an 
cffusian into tbe jobt The basis on which synovectomy seems to give 
relief Is apparently twofold In the first place an Irritated sore portion 
^the jobt Is removed which Is of direct benefit. In the second place 
jobts of this type namdy those with thickened boggy synovial 
membrane may be themselves fod of infection almost as much as b 
fected tonsils Hence the removal of a mass of low-grade bfected 
ussne may give considerable general relief This operation was first 
^•ocated by Volkmann for tuberculosis of tbe knee The knee is by 
the most avTiilable jobt for the operation of synovectomy The 
Joint is opened from the Inner side of tbe patella and the synovial 
pj^brane dissected away leaving the joint capsule btact. It should 
« rtrooved completely from the suprapateflar pouch and the bternal 
Kill ^ membrane b the posterior pouch 
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course is particularly true of the hypertrophic type, since it is this 
form which produces exostoses Many of th^ exostoses arc in sitoa 
tJons where they do little or no harm, but occasionally they may 
definitely limit the motion of a joInL If they are m a situatlcm where 
there is weight bearing or pressure they may cause pain. An eiostc^ 
on the inner side of the head of the first metatarsal bone is a rather 
common example of the latter If It is large enough to pinch the soil 
tissues between It and the bead of the second metatarsal when shoes 
arc worn, a great deal of pain fa produced Another similar comple 
IS the subcalcaneal spur, which fa not necessarily the result of gooof 
rhea but often occurs in other types of arthntis Removal of these 
spurs does not entail any great technlcnl difficulty and docs give much 
relief It must be borne in mind that it has no effect whatever on the 
pathologic process in the joint itself It fa also wise to tcU the patient 
that the exostoses may recur for such recurrences are not uncommon. 
As to the physical therapy employed afterward contrast baths and 
Diassage bqgun as soon os the skin inaaion fa thoroughly healed have 
proved meat cfficaaous Carefully graduated early use fa Indicated, bat 
It roust be wdl controlled 


REKOVAL or ENDS Of BONES 

In the class of operations for the relief of deformity may be In- 
duded the removal of the ends of the offending bones “nds has a very 
limited range of usefulness being practically limited to the Hp jofat, 
where only one fa involved and to the ractscarpophalangeal joints. 
In the hip this operadon may be regarded as an alternative to the 
arthrodesis of the hip previously described Its advantage over the 
arthrode^ fa that a movable bJp joint results, which fa more co®* 
v^ttt for sitting but not quite so good for standing or walking 
neck of the femur are removed leaving vdist may 
^ ^ ^ "broomstick” femur, there fa sure to be a very 

rescrnbling that of a unflateral COTgenltal dislocation of 
the Wp limp is produced in the same way that fa there is lack 
ing the solid point of counterpressure furnished by the bead of ^ 
f^r against the root of the acetabulum. The limp may be dimto- 
,^“^8 the Whitman reconstruction <^)cration as done for 
imumted fracture of the femoral neck. In this operation the bead of 
^femur is removed and the greater trochanter cut off at its 

1 9^ abducted sharpy and the stump of the neck pfa^ 
ffi the acetabular cavity The amputated trochanter wffl thus be 
^ below its original 

to the shaft A plaster cast must be applied to 
aWucted until the trochanter has united in its ^ 
displaced gives the leverage by 

t^mus^es attached to it act to fix the pelvis during walking. Aftff 
about six week< when the transplanted trochanter should be firmly 
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six wccIls to three months Personally I much prefer to reduce the 
defonmty In this type of joint by gradual reduction by the wedging 
plaster mentioned previously 

There Is another type of joint which gives much better results by 
manipulative methods This is the type of joint In which the arthritis 
fa of moderate grade with not much deformity a little capsular thick 
^tng but no effusion in the Joint In fact the joint gives the impres 
Sion of a dry^ joint Motion is often limited and is pamful The 
X ray frequently shows very httle change from normal It fa the 
type often called traumatic arthritis from Its frequent association 
^th trauma A typical example la the painful shoulder Joint often 
appearing after a fall in which the weight comes on the outstretched 
hand In this type of arthritis mampulatlon under an anesthetic often 
gives surprising increase In function In manipulating these joints 
much care must be taken. The Joint should be put through Its fall 
range of motion gently and only once. Frequently a grating or snap- 
ping win be felt which has given rise to the idea that adhesions are 
being broken though it is very unlikely tliat there are actually ad 
hesions between the two surfaces of the jomt 

After Treatment — We must remember that with this type of jcont 
we are not usually aiming so much at the correction of defonni^ as 
at an Increase of function For this reason the after treatment will be 
totally different The shoulder joint should be supported In an im 

E ovri position preferably by a sphnt Each day the joint should 
pat through its range of motion 

Physical Therapy — I have spoken of this type of Jodnt as a dry^ 
Joint The physical therapy should be directed towards stimulating the 
flow of Wood to the Joint to aid in overcoming this dry condition. 
Heat Is the most effective way of prodnang this Personally I prefer 
wet heat though the dry heat Is more easfly applied In applying wet 
beat the dressings must be voluminous The wet application should be 
covered with rubber sheeting and the hot water biig should be apphed 
over this to keep the dressing boL The use of an ordinary electric 
pad With hot wet dressings is unsafe though there are now electric 
pads specially devised for this use The skin should be guarded against 
i^^ceratlon and hot dry doths should be applied after the removal of 
l^wet dressing to prevent chilling of the part Massage is useful m 
cases Ag^n the object of the treatment should be kept In mind, 
indicates stimulating massage rather than sedative The massage 
^ ^ order effectively to Increase the flow of flmd to 

But the most Important part of the physical therapy Is the 
^rtrve motion of the affected joint Nothing stimulates a dry Joint 
as Its natural function. This must be carefully guarded In the 
tanning but should be kept up to the limit of tolerance It is with 
t>T« of dr/ joint that the so-called bonesetters have tbdr re- 
•^table results 
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After Treatment. — After the operation do immobHuatlon other 
than that supplied by the usual dressing shoxUd be used, since It b 
desired to obtain motion. The quicker motion can be obtained, the 
better Hence, gentle active and passive motion should be began as 
early as two or three days after the operation, but it must be gently 
done. Heat applied to the Joint hastens absorption of exudate foUowing 
the operation Function of the joint should be resumed as soon as 
possible though time will vary ^th individual cases Key has iound 
that after the removal of the normal synovial membrane Irom a rabbit 
joint It IS reproduced in about 6o days This of course, was the 
case With the normal membrane, which may act dlffcrentlv from the 
diseased, but at any rate It is posable for the synovial memnrane to be 
reproduced mtact.^ 

Mantpulative Surgery 


Another type of surgery sometimes used in cases of arthritis b 
manipulative surgery This has a field of usefulness but It has also 
its dangers As a matter of fact, m genuine arthritis, particula^ 
of the atrophic type It has almost no field. In this tvpe of arthnus 
the defomdtiea are caused by contraction (associated with thld:^ 
ing) of the joint capsule and to a certain extent of the tendons w 
rau^es about the joint. There Is associated with this a markw 
thinning of the bones shown a loss of their mineral content If, 
then we undertake to manipulate such a Joint under an anesthetic, 
we are confronted with several dangers One Is the danger of pro- 
ducing a fracture either a transverse fracture of one of the boi« 
forming the joint, or a crushing fracture of the ioint surfaces of the 
bones Atrophied bone crushes with very sHgtit pressure almost as 
easily as ordinary pasteboard, and will often do ao more easily than 
the contracted ca^wule or tendons will stretch. Another *^8?^ 
Injury to blood vessels or nerves. For instance, If a knee has been 
for years to a right an^e or less the arteries and nerves arc 
likely to have undergone adapted sbortenlng and violent stretching 
win either rupture them or narrow the lumen so as to Interfere seri- 
ously with the blood supply For thw reasons in a joint of 
temptation to try forcible correction imder an anesthetic 
be resisted If it Is done it must be done gently The force , 

appUed gradually so as to permit slow stretching of the contrtc^ 
tissues and eicesai\-e force must not be used. To define 
force In terra of pounds is quite impossible. Furthermore It nu^ je 
remembered that all bones and joints are types of levers, and W 
force that one applies to a bone may be multiplied many times ^ 
le^r ac^n Each Jobt must be a law unto Itself In attemptlDg to 
redutt ihf deformity of a stiff Joint by manipulation it is to h* 

^ deformity Is extremely prone to reenr Sene* 
sbo^ be i^ced In a plaster cast and held In the corrected 
until there h no tendency to relapse This will be a long time from 
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SIX weeks to three months Personally I much prefer to reduce the 
deformity In this type of joint by gradual reduction by the wedging 
plaster mentioned previously 

There Is another type of jomt which gives much better results by 
manipulative methods This is the type of joint In which the arthritis 
fa of moderate grade with not much deformity a little capsular thick 
emng but no effusion In the joint In fact the joint gives the impres 
Sion of a “dry^ joint Motion is often limited and Is painful The 
I ray frequently shows very little change from normal It is the 
type often called traumatic arthntis from its frequent association 
with trauma A typical example is the painful shoulder joint often 
appearing after a fall hi which the weight comes on the outstretched 
hand In this type of arthritis manipulation under an anesthetic often 
gives surprising Increase In function In manipulating these joints 
much care most be taken The joint should be put tbrou^ its hill 
range of motion gently and only once Frequently a grating or snap- 
ping win be felt which has giv^en nse to the Idea that adhoions are 
being broken though it is very unlikely that there are actually ad 
heslons between the two surfaces of the joint 


After Treatment — We must remember that with this type of joint 
we are not usually aiming so much at the correction of deformity as 
at an Increase of function For this reason the after treatment wiD be 
totally different The shoulder Joint should be supported In an im 
proved position preferably by a splint Each day the jomt should 
be put through its range of motion 


Physical Therapy — I have spoken of this type of joint as a dry^ 
joint The physical therapy should be directed towards stimulating the 
flow of blood to the joint to aid In overconung this dry condition 
Heat fa the most effective way of producing this Personally I prefer 
wet heat though the dry heat Is more easily applied In applying wet 
heat the dressings must be voluminous The wet application should be 
cmTTed with rubber sheeting and the hot water bag should be applied 
over this to keep the dressing hot The use of an ordinaiy dectnc 
pad With hot wet dressings fa unsafe thou^ there are now electric 
pads specially devised for this use The skin should be guarded against 
TMceratlon and hot dry cloths should be applied after the removal of 
t^wet dressing to prevent chilling of the part Massage is useful m 
cases Again the object of the treatment should be kept in mind 
Tto ladicates stimulating massage rather than sedative The massage 
*houM be deep in order effectively to mcrease the flow of fluid to 
the joint But the most Important part of the physical therapy fa the 
^tion of the affected jomt Nothing stimulates a dry joint 
as its natural function. Thu must be carefully guarded In the 
h^n^g but should be kept up to the limit of tolerance It fa with 
rSkabTe ^ ao-caUed bonesetters have thdr re- 
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pREVENTiv* Surgery 

There Is stfU another resource which Is avaflable in the surglal 
treatment of arthritis It lies somewhere between active surgery aod 
physical therapy It may be called preventive surgerv I lave said 
previously that active surgery Is rarely if ever, Indicated in the active 
stage of arthritis Yet It is in precisely that stage that roost can be 
done to prevent the troublesome deformities whi^ may latex require 
active stirglcal IntervcnUon 

Immobilization.. — ^During the acute stage of an arthritis the af 
fected joints are very sore so that the least motion cause* pain Dur 
Ing this stage of soreneas immobillaation gives most grateful relief 
and can be made to subserve the purpose of preventing deformities. 
Immobilization may be accomplished in various ways, aD of which 
have the aaroc object in view 


Casts — ^Tbe first is by circular casts, A cast applied to immobflhe 
the affected joints should ejctend far enough above and bdow the jofut 
to render imraoWlUation complete. For example, a cast applied to the 
knee and extending only five or six inches abw and below It » a 
very ineffective method of immobOlxation and will not give the ^ 
sir^ relief It should extend at least from the groin to the an« 
and it is better for it to Include the foot. Similarly, if the elbow is 
joint affected the cast must extend at least from the shoulder to w 
wrist If it Is the hip or the shoulder, the cast must include practic*^ 
the entire trunk The joint to be immobilized should be placed in ^ 
position which will produce the least inconvenience If it should r®nna 
stiff either permanently or temporarflv These positions are as fo^ 
for various joints first, for the shoulder abduction should be to nwny 
90® with the humerus at an angle of about 45 to the lateral pj^ 
of tl» trunk Second for the elbow there should be 90 or ^ , 

jess fOT the right and a Uttle more than 00® for the left U the patf»' 
I* right handed Third the wrist ubcmld be dorriflexed abotrt 40 
position allows the fingers to flex easily Fourth, 

In the lateral plane of the body and abducted aboirt 
l?t to the hip this position is open to some 

A t walking or standing but It Is inconvenient for snuos' 

. of flexion 15® or ao®, To.ffp sittlDg much Dwre com- 

foible and do not totertere much -with -mdUng It is to be reoiem- 
o' arthritis bring considered my 
5r ^ ankylosis so (bat some motion irffl 

iater srtdch is useful It It is painless Filth, the kn« 

“ '‘ntigitt lino but never hypereitended. ia 
^11^ '>>'*“ ^ supported both at the aaOe 

the cast U bring applied. Sixth, the aaUe 8^ 
be fmmoWIIzed at a right angle to the tibia with the foot nrithef 
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pronated nor supinated Inasmuch as arthritis only occasionally 
affects a single joint various combinations mil have to be worked 
out with the above principles in mmd The disadvantage of a circular 
cast for immobilization In acute arthritis Is that It precludes the use 
of any of the other therapeutic agents such as heat, etc. This may 
be avoided by splitting the cast on each side while It Is still wet. The 
anterior half can then be removed for Inspection of the joint or 
application of heat and replaced after that treatment is fintsbed. In 
wav both the benefits of the immobilisation in the prevention 
of deformity and tbe physical therapy can be combined It ought 
to be remembered that the actual therapy takes a comparatively short 
rimp each day and that much of its effect can be lost during the re- 
mainder of the 34 hours 

Traction — Another form of ImnvobflUation that is useful is trac 
turn. Dunng tbe acute stage of arthritis there Is much spasm brought 
about by friction of the sore joint surfaces on each other This muscle 
spasm is apparently nature s effort to iraroobnize the sore Joint Trac 
bon acts by drawing these sore surfaces apart and so reduang tbe 
friction b the Jomt It has this advantage over tbe simple Immobilixa 
tiem by casts or spUnts Tbe use of traction by adhesive plaster is so 
wen known that It is not necessary to describe the method However 
there is one detail which is overlooked at times and which greatly 
d i m in ishes the effectiveness of the method That is that the adhesive 
should never be applied beyond a pobt four or five inches below the 
joint on which traction Is b^g made. If It is placed higher than that, 
the traction Is exerted mainly on the skin above the joint with little 
benefit except from the immobiliiation of tbe joint. Of course b the 
discussion of prevention of deformities by immobilization by casts or 
traction it must be understood that this applies to those b the acute 
stages who are still bed patients 

Conclusion 

In dosbg the chapter I wish to reiterate most emphatically that 
c^peratlve surgery Is not advocated for every case of arthritis no 
matter what tbe type or whose classification may be followed Surgery 
b arthritis will jdways occupy a distinctly back seat (although al 
ways” is an extremely dangerous word fa medical saence) Never 
tWess many arthritic patients have been distinctly benefited by wdl 
lodged surgery There Is no field of surgery which rwiu far finer 
bdgnient not alone of tbe physical condition but of human nature 
(ase most be carefully individualized not only with regard to 
the patients specific condition but ns to his general condition and his 
n^tal reactions as well He most be willmg and able to put ranch 
effort bto his own after treatment All the other resources of roedidne 
pbyilcal therapy should be thoroughly tried before considerbg 
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surgery But if surgery roust be done, ^^nxire power” to the s u rgg o o 
and the patient 
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CHAPTER FIFTEEN 


PHiSICAL THERAPY IN THE TREATilENT OF BRAIN AND 
SPINAL CORD LESIONS 
Loyal Davu and John Martin MJ> 

The treatment of loicms of the brain and spinal cord should be 
directed toward the restoration of the patient to a normal life of social 
and economic Independence The physician frequently ma k es the error 
of looking with an attitude of hopelessness upon the disabilities which 
result from injury or disease of the central nervous system. The result 
of this fatalistic outlook may be a life of Invalidism for the patient, 
with physical and financial dependence upon his relatives or com- 
munity There is i>o doubt but that many of the crippling deformities 
and contractures which commooly result from cerebral and qilnal cord 
bvolvemcnt could be partially or wholly avoided by a well-directed 
regime of physical therapy 

Cexebsal Lesions 

The paralysis which results from disease or trauma of the cerebrum 
b always spastic in diaractet Quite commonly the paralysis may at 
first be flaccid with the absence of all the tendon reflexes but 
eventually an increase of tone develops in the muscles of the affected 
extremities and thb change b accompanied by other signs and symp- 
toms of an upper motor neuron lesion. Briefly these are increased 
deep tendon reflexes absent superficial reflexes the presence of path 
olo^ reflexes (such as the Babinski, Oppenbeim Gordon and Qmd- 
dock signs) absence of muscle atrophy and absence of the reactwo 
of degeneration. The motor loss which occurs as the result of a cere- 
bral lesion is In most Instances beimplegic in nature although spasbc 
roonoplegias and dqilegias also occur In the henuplegic type the arm 
fa commonly much more affected than the leg, while the face Is paretic 
in various degrees m different cases 

The most common lesions which produce cerebral spastic paralysis 
^ (i) cerebral vascular aeddents (hemorrhage thrombosis embo- 
(i) Intracranial space-occupying lesions (tumors abscesses) 
J3) ^bral palsy or ‘^diplegia” of childhood (4) traumatic lesions of 
^ brain and (5) Inflammatory diseases of the brain or its meninges 
{raenmgitfa encephalitis) 

Etiology —Vascular Lesions —Cerebral vascular lesions rank 
hwt as the most common cause for all the hemiplegic states Following 
flnartcrial hemorrhage or an embolus the onset of symptoms Is sudden 
and acute. The symptoms of a thrombosis are more gradual and In 
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sidlous in their development If death does not occur daring the ^ 
three weeks following a cerebral hemorrhage, improvement in 
paralysis uniformly appears and may be progressive for many monm 
Most frequently the leg will show the first signs of impro^ent^ 
this IS followed by the face, whfle the arm being the 
involved is the last to show a return of function At firstUierw™ 
are absent or greatly depressed and the muscles ^.correspoom^ 
limp and flaccid Gradually the reflexes increaM and ^ybe^ 
exaggerated. Rigidity and stiffness appear in the pare^ 
and foreshadow the contractures which will later than tn 

tractures are always much more severe in the upper 
the lower The flaor musdes predominate over the 
arm so that the fingers become drawn into the palm of tn 
wrist is strongiy floed the forearm ia fixed in pronatlon, andto^ 
is semifleied With ail the jointa thus flexed, the ento 
held close to the side of the chest. If the fingers, ^ 

forcibly extended by the examin er and then in 

back into their former position If allowed to , tmrf^be- 

these attitudes the joints become ankyiosed musdes aM - 
come rigid and contracted, and deformities rault 
come Inqiarable Passive manipulation of such an wtr^^ mnscles 
painful to the patient In the lower extremity ngidrty m ^ 

develops in the posibon of extension The knee is eitenaw 
there is a tend^cy for the foot to assume a position 
Thus the distal segments of both the upper and lower 
affected to a greater degree In the presence of and 

the limbs are moved as a whole by the muscles of the pw 
shoulder girdles with httle or no motion of the Individ^ 
the extremities In walking the weight Is earned upon “ swung 
and by the trunk and pelvic muscles the paralyxed nf 

forward the toe drag^g in an arc41kc course aroimd me 
unaffected foot. This is the typical circumduction gait o 
plegic patient. , , ^ tjje 

Evidence of circulatory disturbance may be na 

paralyzed arm or leg At first the limb appears red and ted. 

aplration may be profuse the sUn may b^ome soggy ^ ^ Even- 
Growth changes may appear early In the hair nails and lower 
tually the skin temperature of the affected extremities is ^ 
than that of the unaffected side bo that the weakened extr<^ , 
actually feel cadaveric to the touch. Whfle trophic changes intn 
stages of a hemiplegia are not common an acute decubitus ^^**5 nrt>- 
develop any place on the affected side especially as the result 
longed pressure, and ulceration in the palm may ooy 
severe pressure of the nails of the rigidly flexed fingers, "'*7^ a 
musdes atrophy It is because of disuse Electrical examination 
normal reaaion of the musdes and peripheral nerves to the lariiui 
and galvanic currents. wnoe 

The paralyzed hand may suddenly open or the spastic leg acw*^ 
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flexed quite independently of any wlimtary efforL Following such 
instinctive actions as j'uwmng sneezing or stretching the entire upper 
extremity may be raised over the bend Or If the patient attempts to 
dose and open the sound hand simflar abortl\‘e mo^*ement3 maj occur 
on the paralyzed side. These associated movements and certain athe- 
told phenomena must be evaluated properly to awld the false assump- 
tion that they signalize the return of wluntary movement in the para 
lyzed limbs 


Space-Occupytno Lesions — ^The paral>'ses which develop as the 
result of mtra cranial tumors or chronic abscesses are also of the upper 
motor neuron type Howe\'er if they are small enough or well enough 
localized to one small functional area of the cerebral cortex, the> ma> 
m\Tilve only one extremitj upon a side Moreox'er the development of 
the paralysis Is more gradual and quite frequently the patient is able 
to trace the successi\*e lnvol\’ement of the face arm and leg In contra 
distinction to the hemiplegia caused by \-asai1ar accidents the m 
vol\*ed extremities rarely exhibit the Initial stage of flacadlty because 
the onset of the paralpls ts usually less acute Howe%-er in the pres- 
ence of a tumor or an abscess the muscles are ordmanl) spastic and 
ngW from the beginning An exception to this may be made in the 
uncommon event that a sudden hemorrhage occurs within a tumor 
mass The resultant massi^’e insult to the cerebrum may then be so 
great that a flaedd hemiplegia or monoplegm results bter becoming 
spastic Convnlsh’c seizures in the m\'oU‘ed extremities (of locallzmg 
value) or repeated tonic spasms are common irrltatl'v‘e phenomena 
which accompany intracranial space-occuprmg lemons In all other 
respects the paralyzed extremlues exhibit tbe same characteristic 
symptoms that have been described In the more acute hemiplegic state 

The surgeon who successfully remom an mtracranial tumor which 
has produ^ a hemiplegia has onI> partially fulfilled his obligation to 
the patient E^•eTy possible means should be exhausted In the attempt 
to restore the use of tbe arm and leg bj the many possibflitlea of 
ph>'sical tberapj 

Cerebral Palsies or Childhood — Spastic diplegia (also called 
Little s disease) is the most common form of congenital cerebral paral 
y^ although hemiplegias and monoplegias also occur In the heml 
pleglc or quadriplegic tjpes tbe arms are commonly affected more 
sntrely than the l^fs. More frequently than not such a condition Is 
wsodated with a mental defect or with epilepsy The se%-ere forms are 
obvious at birth but milder cases may not show definite symptoms 
twlore the age of six or 5e^•en months Grossly the bmln is usually 
and there a sderosis and cortical atrophy on one or both sides 
in CoIUer^s words it is a .mall prlmiUvc ty'pe of brain destitute of 
neurones ” ^ 


In some chDdrai suEfenng from thb condiuon tbe riindltv and mai. 

P^«*nt a lead-p^ rJristanS^ 
pnsalee mos-emenU o( any sort. The spasbaty in the lower eitremlUes 
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tends to flex the hips and knees, and to adduct the thighs until the 
knees are held so dose together that it is difficult to bathe and drea 
the patient If the child Is placed in a chair, the rigid lower limbs 
remain unsupported In a horirontal position. When the patient fa 
placed upon Ms feet, the legs cross, the heels fail to touch the floor, 
and walking is impossible. As the child grows older there is a tendency 
for the devdopment of an equinovalgus or equinovanis as well as a genu 
valgum. Some patients manage to keep the feet widely separated so that 
a ahuffling gait, with toes scraping along the floor, is accomplished. In 
the milder forms of the disease the patients exhibit only slight ipas- 
tiaty of the legs, so that there is only a tendency to walk on the toes. 

Many such children develop Involuntary athetold or choreoid 
ments m the hand, usnally from nin^ months to two years after the 
onset of symptoms Such movements become very complex andmay 
be intensified and accompianled by Involuntary gn m a dn g upon volim 
tary attempts to move the limb When the patient tries hJ 
object, the fingers are hyperextended and widely 
approaches the object m a clumsy, slow, awkward, and poony 
trolled manner These mo\ ements may even become so 
the patient s arm winds about his neck or back. In the ° 

cases these \dgorou3 mvoluntary movrsments appear only TOcn 
ulated by voluntary effort or by some emotional disturbantt, 
thou^ they are purposeless they are useful in keeping the mas<^ in * 
good state of nutrition. Associated movements which occur 
paralyzed extremity attempts to follow the healthy limbap 
marked and blxarre m these cases ^bnn In the hemip l eg ia s whicn nave 
been described previously ^ 

Contractures In the extremities develop rapidly, Just as In the spast* 
paralysis due to vascular lesions so that grotesque attitude 
result. The low mentality of the patients, and such comphcatlng 
as blindness and epilepsy seriously influence the treatment, s ipc e 
apy must be directed toward the mental state by special Mtormg 
such a time as the brain rwn be to have attained Its full 

dcfinitlvo development 

Tratjiia, — T he commonest forms of trauma to the cerehrum 
gunshot wounds and depressed or comminuted fractures of ® 

The former constitutes a common lesion in time of war ^ 

latter Is frequent in avilian life following automobile 
injuries Involving the motor cortex cause a spastic paralysis ® 
usually hemiplegic or mono^egic In form, and indeed the InJinTP^ 
be so discrete in the brain as to cause quite an Isolated paralysis oi 
some part of the body Recovery from-tho Initial cerebral damage m 
this group of cases offers a good opportunity for the active treatmew 
of these patients by physical therapeutic Here, again the paj^ 

ysis Is of the iipper motor neuron type with spastidty of the Im-olvro 
extremities and Increased deep tendon reflexes similar to those seen m 
the lesions previously described. Faflure to institute adequate trcai 
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roent results in tbe development of contracture* and ankylosed joints 
which deform the citremity beyond hope of returning the Individual 
to a useful position m life Other injuries occurring at the same time 
as the cerebral trauma may require prolonged hospitalization such as 
a fracture or an osteomyelitis from a badly soiled compounded frac 
ture and contractures may even develop while such complications are 
being taken care of if phj^cal therapy is not instituted at the proper 
in the handling of tbe paretic extremities 
The disabilities arising from these lesions are due to direct Injury 
of the brain or occur as the result of subsequent mfection Early and 
thorough surgical treatment of these wounds with adequate dibride- 
ment and pnmaiy dosure affords the best method of securing rapid 
healing with a minimum of eventual motor loss Of recent years tbe 
derivatives of sulfanilamide have been of great aid in controlling the 
Infections which tend to develop In such wounds The residual loss of 
function ra traumatic lesions of the brain depends of course upon 
tbe exact site of the Injury It Is not uncommon to observe complete 
paralysis of the upper and lower extremities as the result of an Injury 
to the frontal or ocdpltal lobes some distance from the motor cortex. 
One patient, JA was struck by an automobile and sustained a com- 
minuted skull fracture over the posterior parietal area, and when the 
wound was surgically cared for 35 or 40 grams of cerebral tissue 
macerated and mixed with hair and street dirt, were removed from the 
woimd along with fragments of bone The cortical Injury was well 
posterior to the sensoiy area of the right cerebral hemisphere yet the 
man suffered a paresis of the left side of tbe face and left upper ex 
tremity with only slight loss of pwaitlon sense in that limb He later 
developed typicd Jacksonian seizures involving the left side of the 
face and the left arm In such instances however unless there has 
been actual injury to the precentral area of the cortex one may expect 
with some canfidence to see a gradual disappearance of the paralytic 
symptoms. Immediate and severe paralysis which is more commonly 
hemiplegic In character, results from dn^ Injury to the motor cortex. 
At first this paralysis b fiaedd with abolition oi all reflexes Soot 
l^owever there b an increase of tone such as has already been de- 
scribed b the hemiplegic state. The deep tendon reflexes become b 
creased well marked spastiaty develops and if active treatment is 
not Instituted, contractures and malpostures appear 

iKrLAmnwoEY Lmionb — When either an acute or low grade in 
h^Jmnatory process becomes established b the menbges and subarach- 
noidal spaces of the brain there may result a spastic paralysis which 
mffets b no way from that described foUowbg other cerebral lesions 
'wille Immediate recovery from meningitis Is now less problematical 
It formerly was due to the use of sulfanilamide and its deriva 
tivei it is not at allMincommon to sec paralytic sequelae follow recov 
encephaUtis The paralytic comphentions of 
noth of these inflammatory lesions are more common m children than 
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they are In adults They are both accompanied frequently by cnovul- 
sivc Belxures which are commonly Jacksoman In type. These latter may 
be BO frequent tbwt a true status epHeptlcus devriops It is interestmg 
to note that in these cases the cortical tissue may be^me very sclerotic, 
hard and firm, so that a ventricular needle Is Introduced with scot 
difficulty and with the sensation of passing it through hard, sandy s<A 
CUnlcafly, the children who have suffered from encephalitis and 
then develop spastic paralysis are much Ute those chfldrtt wto nave 
hqij spastic palsy from birth Whfle the paralysis in the 
Is more commonly due to hemorrhages (frequently of a wide^mad 
interstitial type) which occur during birth, the fonner paralysis i^ 
develop as the result of an infection at any time. In contra^ also, 
their mentalities may be quite normal The spastidty of their eitrcm 
ties and the deforming ccmtractures of their hands and feet are similar 
in all re^jects 


TRIATMENT OP LKSTONS REflULTING IN MOTOR PYJtrONCTlON 

The widespread feeling that recovery from the paralyris d "■ 
bral lesion was Impossible has been rtsponslhle to a great ^ 
the lack of concerted effort toward the continued treatment o 
patients In 1915 Franz, Schectx and TVilscm * called 
fact that the concloalons regarding the permanency of 
cerebral aeddents were neither accurate nor based u^d so® 
principlea They pobted out the strOdng improvement whim 
effect^ by careful and persistent attenUon to this group of , 

In general, the treatment of the paralysis rcsulUng fn^ 
lesions may be divided bto that which is used imm ediat ely 
which may be employed later to the course of the lesions 
There Is little doubt that complete mental and physlcm 
prolonged period is one of the most Important steps m thcrt«“^j 
of cerebral damage regardless of its etiology By rigid 
this treatment, the cerebrum may be given every 
cover its normal function as much as possible. Particularly 
aeddents such a method of treatment will aid in preventing 
be a fatal recurrence Good nursmg with careful attention 
of the back and buttocks will prevent the development of 
sores which may be very difficult to heal and may Impede the ap^ 
tlon of physical therapy Attention to the bladder, which 
and ov^ow will often prevent the extreme restlessness 
traumatic ce rebral cases. The patient s position must be charig»^i ^ 
quently particularly the aged If the devdopment of “wet wnp 
frank pneumonia Is to be avoided Dehydrating agents such w g IT 
cent sucrose administered intravenously should be u«d Judlcio^ 
the acute phase of trauma or cerebral vascular aeddents, ^ v,Taiii 
after the surgical removal of certain tumors In the effort to ^ 

swellbg at a n inlmum Spinal punctures are useful In the c®riy . 
of the treatment of traumaUc lesions and when done cnrefuUy wi 
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maiKimetnc control they not only dram off the bloody spinal fluid 
winch acts as an Irritant and causes restlessness but they also offer 
the best possible of keeping patent the absorptive mechanism 

in the cerebrospinal fluid spaces the arachnoidal viUi 

Paralysed Extremity — ^The adoption of measures to Insure rest 
should m no way Interfere with the early treatment of the paralyzed 
extremity Gentle massage of the muscles of the mwlved extremities 
should be instituted as early as possible after the shock of the original 
trauma has disappeared This may be associated with mild faradism 
to pnnide gentle exerase of the muscles The chief concern of the 
nurse should be to prevent the helpless extremities from remaining In a 
fixed position Often bedclothes are allowed to rest upon a paralyzed 
foot so that It is forced and held In a position of footdrop A cradle 
which will keep the wel^t of the bedclothes off the extremity and yet 
wilj allow freedom of movement of the sound limb may be made v’cry 
simply Passive mo\*ement3 of all the joints and in aH directions should 
be earned out very gently and should be repeated several times each day 


Splints — ^The employment of light but effective splints to correct 
the tendenej of a segment of an cxtiemity to osstime a maJposition is 
important The heavy permanent type of splints however may do 
more harm than good For example the use of a light cnnolme pos 
tenor molded splint which Is weU padded will be just as effective m 
keeping the foot in a correct position at right angles to the leg as will a 
heavy cumbersome plaster-of Paris splint As a matter of fact pniows 
and sandbags may be used m a very effective manner to pre\’ent de- 
formities The important objects to be obtained are frequent changes 
of position and the prevention of owrstretchlng of paralyzed muscles, 
Splmts are not so satisfactory in old neglected cases of spastic paral 
ysis as they are in cases of flaedd paralysis. However they may be 
employed judiaously to help m-ercome long-standing deformities Tem 
poraiy splints should be de\’i5ed which employ elastic tension else the 
harm from o^■e^5pllnt^ng may Interfere seriously with their efficiency 
Each sphnt should be constructed to meet the individual patient s need 
and to help him obtain the roost satisfactory results An easy way m 
which to procure such simple splints adapted to the special need of 
the patient is to fashion them from sheet aluminum or other malleable 
metal with hand roetal-cutting shears Such splints, properly molded 
a^>d padded are quickly and Inexpensively made Here ogam how 
c%-er too much tension must be a\-oIded since it Is undesirable to 
«cite reflex muscle contractions which would defeat the ourpose of 
the splint, ^ 


VoLUKTABT lIovEMENT — As the patient begins to reco\*er volrm 
tary power will return m the proximal muscles of the hemiplegic ex 
trra t> and the Increased tone of the muscles will be apparat Al 

’ '’''P ** I* told that the 

ultimate degree of recoreiy of functfon dependj to a great extent upon 
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they are In adults They are both accompanied frequently by coovul- 
sive selrurcs which ore commonly Jacksonian in type. Tbe« latter nay 
be so frequent that a true status epllcptfcus develops. It is interesting 
to note that In these cases the cortl^ tissue may become very sdcrotic, 
hard and firm, so that a ventricular needle is Introduced with some 
difficulty and with the sensation of passing it through hard, sandy sofl. 

Clinically, the children who have suffered from encephalitis and 
then develop spastic paralysis ore much like those chfldrm who have 
had spastic palsy from birth WTifle the paralysis in the latter instance 
Is more commonly due to hemorrhages (frequently of a widespread, 
Interstitial type) which occur during birth, the former paralysis may 
de\'elop os the result of nn infection at any time. In contr^ also, 
their mentalities may be quite normal The spasticity of theu extremi- 
t’es and the deforming contractures of their hands and feet are slmflir 
In an respects, 

THEATITENT OT LESIONS RESULTINO IN MOTOR D^’STUNCTION 

The widespread feeling that recovery from the paralysis of a 
bral lesion was Impossible has been responsible, to a great extfflt, for 
the lock of concerted effort toward the continued titatmcnt 
patients In 1915 Franx ScheeU and Wilson* called attention tot» 
fact that the conclusions regarding the permanency of partly^ 
cerebral aeddenta were neither accurate nor based upon 
pnndples. They pointed out the strildDg Improvement whkh coold w 
eff ect^ by careful and persistent attention to this group of , 

In general the treatment of the paralysis resulting from otcow 
lesions may be divided into that which is used immediately and tnai 
which may be employed later In the course of the lesions. 

lliere fa little doubt that complete mental and physical rest rig 
prolonged period fa one of the most Important steps In the trttmM 
of cerebral damage, regardless of Its etiology By rigid enforccmffl 
this treatment, the cerebrum may be given every opportunity to 
cover Its normal function as much as possible. Particularly in vssco^ 
accidents such a method of treatment will aid m preventing what 
be a fatal recurrence Good nursing with careful attention 
of the back and buttocks will prevent the development of deen 
sores which may be very difficult to heal and may impede the appj^ 
tion of physical therapy Attention to the bladder which may 
and overflow will often prevent the extreme restlessness m 

traxunatic cerebral cases The patient’s potion must be dunged 
quently particularly the aged if the development of “wet hings or 
frank pneumonia fa to be avoided Dehydrating agents such as 5° Pf 
cent sucrose administered intravenously should be used JucDdoW ^ 
the acute phase of trauma or cerebral vascular accidents, as w^ ® 
after the surgical removal of certain tumors, in the effort to keep 
swellmg at a minfmmm Spinal punctures are useful m the early st^ 
of the treatment of traumatic lesions and when done carefully wltn 
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It must be emphasUed that the personai attention and caie of a 
trained physical therapist can never be replaced or improved upon by 
any kind of mechanical device The therapist not only eierdses pa 
tience and human understanding but is able to adapt herself and her 
physical agents much more to the patient s needs than can ever be 
expected o? a machine. The ideal combination obviously Is composed 
of trained hands and good mechamcal equiproenL 

Active Movements — Even though marked contractures are pres- 
ent in late neglected cases usually active movements are possible in 
some degree or other in the affected extremity The patient should be 
encouraged to practice these movements dallj many times It is often 
necessary to associate them with simple purposeful acts, so that the 
patient s mterest and enthusiasm may be held. Above all he must be 
completely relaxed and at ease during these periods of practice. No 
attest should be made to use a spastic muscle until it is relaxed. The 
patient should sit erect, but at ease beside a table of correct height. 
The elbow and entire forearm of the flexed extremity should rest on 
the table. RelaxuUon of the elbow wrist and band fa then possible. 
It fa common to obsePr-e a hcnoJplegic patient perform movements 
which he fa wholly unable to repent upon command or in the presence 
of strangers but he must not be allow^ to develop a defeatist attitude 
and he must be told that failure to perform hfa exercises property is 
no cause for discouragement The tasks to be actomplisbt^ must be 
increased slowly and patiently and he must be made to believe that 
his recovery depends largely upon hb own attitude 
The use of simple medianical devices is pertiaps the most valuable 
method of obtaining tcti\'e exerose of muscles This routine of muscle 
education should be planned to utlUxe and develop the Intact residue 
to the highest degree of eflidency Purposeful occupations and play 
center the patient s attention upion his accomplishments rather than 
upon his disability INTiIle the spastic patient may be able to p>crform 
given exercises it Is well to show him by means of occupational ther 
apy that such movements may be quite practical This is most impwr 
tant In cerebral palsies of chfldbood In which of course the treatment 
fa limited in extent by the mentality of the child under treatroenL 
^Tille gross arm or leg movements may be accomjilfahed rather 
quickly the hands and fingers recover far more slowly and are more 
obstinate in their resistance to treatment Frani and hfa co-workers 
f^nd that one of the simplest and most effective exercises was to have 
the patient attempt to open the fingers after a ball was placed in the 
hand. An elastic rubber ball is perhapw the beat such object to use 
At first this act may be almost Impiossible but soon the patient may 
w able to perform such a movement and pick up the baD u well The 
ifane required to grasp and release a ball ma> be used as on accurate 
record of the paUenl s progress Attempts to draw a straight line with 
a pen^ to sort colored glass beads to arrange wooden blocks to 
wive jigsaw purrlcs to use a fan (this de\-elop8 pronation and supina 
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his enthusiastic and persistent co-opemtJon He must not be aflorol to 
lie in bed with the paralyzed arm flezctl and folded ocroas his chest 
He should place it away from his body, full) extended, and with the 
band supinated As passive movements are Instituted, be should be 
asked to attempt each Individual movement with each pcrfonnaocc 
and to hold the segment In the position Into which It has been moved 
passively The arc of the movement should be completed each time a 
passive movement Is employed 

The patient should be clcocly directed from the begmnhag of the 
return of the first voluntary movemenL The tendency Is for him to 
keep repeating that particular movement to the cicJusion of all others. 
He should be taught to attempt new movements and to persist In those 
attempts whether or not they arc at first attended by success. It Is weD 
for him to practice aimnle purposeful movements such as be wocld 
ordinarily perform In his dally duties, such as dressing himself, han- 
dling his own food at table writing and receiving objects of various 
kinds into his hands. The ability to keep him from becoming discour 
aged may account for success or failure and If his mov'ements accom- 
plish a purpose his Interest and courage wIU be maintained. 


Massage Vidratton, Heat — In spite of the most carefully directwi 
methods of early treatment la cases of upper motor neuron parBiyse 
spastidty and rigidity of the muscles will tend to develop because of 
the inherent nature of the lesion ^nsequenUy, more strrouous 
ods of treatment to prevent deforming contractures and Joint aakylosn 
will become necessary 

Unfortunately most patients who have received cerebral dama^ 
present themselves for treatment after spastidty and rigidity of 
muscles and deforming contractures have developed- In the preseatt 
of Mrked spastidty Incorrectly employed massage irot ocly 
Q»el« but may increase the rigidity Spastic extremities eih^ 
Iw^tcned reflexes Knee and oolJe donus may be elicited by tne 
slightest stimulas The lightest touch to the lower extremity at any 
I»int may prodace a marked withdrawn! defensive reflex of the entmj 
Umb Therefore massage should be very light and should consist more 
of stroking than of rubbing Franz was able to reduce the hypcf 
Umidty considerably by vibration In this maneuver tbe hand o 
grasped and the arm is shaken or vibrated gently until a distinct loosea- 
ing of tbe musdes has been noted. Dry heat before massage fa begun 
Is of dfatlna aid in securing this reducUon of hypertonfdty hut In ^ 
experience umnerslon of tbe limb in a gentle warm, whirlpool bam ^ 
b«n more effect!^ However employed, heat improves the circulation 
to these extremities which are colder than the uorroal limb , 

Beraiw ol lie increased reflex activity in these limbs, eiectric^ 
stimulation of the muscles in the late stages of treatment is to geoe^ 
contraSndicatrt It mild faradlxation abused without exdttoflreSa 
movOTenb of the muscles it may help to provide active genUe eiK 
dse for the muscles which ore inactive 
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ning the patient must be encouraged to practice assembled and co- 
ordinated exercises designed to teach him the proper way to walk. He 
most not be allowed to walk m the manner easiest to him (circum 
ductJon of the entire leg without flexion of the hip or knee) without 
mating an effort to correct it. He should not be allowed to watch his 
feet, in order that be may nwre quickly reflexly control his balance. 
He should be made to support his own weight and maintain his own 
balance as completely as possible Rubber soled shoes and a rubber 
cap on his cane will add greatly to his feeling of security 
Passivz Movzhents — Passive movements of all Jomts should be 
performed patiently and carefully bv someone trained in such work 
and who has a knowledge of the anatomic parts involved These move- 
ments may be quite painful at first and therefore must never be done 
in a violent mann er and force and determination cannot be used to 
mxrtxmie a spastic muscle At the same time the patient must be 
taught to perform passive movements by himself wiUi the old of his 
sound extremity and this be can do while sitting quietly alone without 
other occupation. In this manner the Joints may be kept supple so 
that when active attempts are made the joints can be moved 
Report of Cases. — The following brief report of two cases will 
serve to illustrate the problems wfali^ one encounters and the results 
which may be obtained in the treatment of this group of pabents 
W R. (Fig i) aged 40 fdl off a fast moving truck and struck his bead upon 
the codcnte pavonent There was an "egg-sheH" irarture of the right panetal 
bode The patient was unconscious for twelve hours. When he rectn-ered 
from bU coma complete flacdd paialysn of the left arm and leg was obeerved. 
Fifteen hours later the lower half of the left aide of the face was Involved. 

It wu felt that there were no iurgfcil lodicatioiis present The patient was 
treated by hypertonic sohitJaiis. The period of flaoJdity remained for ten 
days before a gradual Increase in lone was noted Durtag this Utne gentle 
maiaage of the arm and leg was ghm as well as passive roovcrnents of all the 
Joints. The left foot was kept at right angles to the leg by the use of sandbags 
and pQlows. 

As ipastidtv developed, the arm tended to flex acroia the chest. This was 
kept abducted and extended by the use of sandbags and pDIows at nl^t. 
thjrlng the dav passive movements were carried out In aD of the Joint* 
throughout their entire range of movement. At the same time the patient 
was encouraged to attempt the same movement volontarily 
The first return of voluntary rooveroent was noted hi the face after three 
weeks and this was foDowed raridly by movements of the upper arm and then 
hymovemenls of the fingers. Active movements of ibe leg returned last of all 
because the motor cortex near the vertex was contiguous to the site of the 
fracture UTicn the patient was able to be out of bed after six weeka, definite 
purpceeful eierdses were Instituted for the arm and leg Graduated exerdsea 
end persistence with determination on the part of tbe patient resulted In a 
moit nilifartory return of function after a few months so that tbe patient 
^s^Totually able to return to a normal life with a mhilninm of permanent 
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varioia tjpes of aphasia or of the anatomic location of the cerebral 
lesions respoDsfble Many simple exercises may be devised to re- 
educate tb^ patients based upon the description of the various types 
of aphasia g^ven by Head * 

Verbal Detects — In severe forms of this disorder the patient s 
utterance may be reduced to Sres and ‘no and even these words can 
not always be evoked or voluntorilv used. As speech returns hu vocab- 
ulary increases but his enunciation is slow and halting Any word he 
is able to rccafl can however be used for naming an object. It may 
be so badly pronounced that It is scarcely recognuable but it is applied 
correctly Vhien the patient attempts to repeat what has been said to 
him the articulatory words are imperfect althougji he can usually 
repeat more words thjin he can pronounce spontaneously It is charac 
terlstlc of this form of aphasia that words are esnked with difficulty 
and tend to be abnormal in structure 

' At first the comprehension of verbal significance may be somewhat 
impaired. But, after the stage of neural shock has passed away the 
ptrwer of understanding the meaning of words is rapidly restored 
these patients can not only choose an object to oral or printed com 
mands but even complex orders may be executed correctly 

‘The power of reading to themselves with enjoyment is spoilt by 
difficulty m remembering a series of words accurately they are fte 
queutly compelled to look ba^ to the beginning of a long sentence in 
order to obt^ its full meaning On the other band reading aloud is 
bampered by the same defects as articulatory speech. 

As the spoken vocabulary increases the power of writing U re- 
gained although throughout it tends to show the same errors as 
articulatory speech These patients cannot spell and find difficulty in 
remembermg the order of the letters even in simple words Thc\ wnte 
more easily to dictation but are unable to carry In the memory a 
»trmg of words or a long phrase Abfllty to translate printed words 
into cursive script, thou^ at first dimhushed is as a rule rapidly 
trcDvered." 

Syntactical Detects — This is an easy form to distinguish, be- 
cause the patient tends to talk jargon. Not only is articulation of the 
^ds in balanced but the rhythm of the phrase Is defective, and 
there Is want of grammatical coherence The power of naming objects 
be retained In spile of the gross defects by whi^ speech is ham 
Not infrequently when the patient cannot utter a name or 
'^nen the sound eiffittcd Is incomprrfienslble to his auditor he wntes It 
“rrectij. proving that he Is famiUar with the usual designation -of 
the object 

“ComprehensKm of the meaning of words Is always in excess of their 
^ in con\-crsatkm These paUents can choose common objects or 
without fail to oral commands In the form of a single word If 
“Jwe\-er the order is coniTycd in a spoken phrase it may not be 




L Tl tged J3 WM operated upon and a fibroblurtJc nJfnlDgf«M (Fig 0 

wtighing 98 OTtm, wm remcnW from the right cerebrtJ heniispbere. 
^tor cortex lay dIrectJy ut>der the tumor aa was alteeted by the fati^ 
hfalory of epUeptlform adrurei and left ifded weakness. FoUowfng ^ 
nxjva] of the tunw the potfent was In every way {mpn^ved ®***^Jf^ 
nrotcr weakness was somewhat focrcased and with It there devdc^eo 
^QsUdly of the muscle* which appeared within a few day* 

Though the patient was at first not co-operalhr and disliked any sort 
paa^ manipulation, physical therapy treatments were started **,*oo°^ 
couW be taken to the physical therapy dqjartment of the bospItaL 
neat, ma»age paasfve and active exercise* were Instituted with 
*'*?**’ continued urging the patient stopped favoring the lelt 
purposeful nxrvement# gained sufficient coofideoce m 
im support using a cane and became able to swing the 
extr^ty at his side when walking with all normal associated 
In thi* man » case not only was good physical therapy needed and 

“ttlhjde and SndetrtMding of ^ problem bid^ t* 
dewelo^ within the patient himself and with each HttJc Improvement Ws 

entnnstavTi mounted 


or of the right cerebral hemisphere in 
IndrvidaaU may be accompamed by apbaala. Thia is particularly 

1° and ia leas common in Intracranial tnn^ 

or fol lowing trauma It is unnecessary to enter Into a discussion of the 
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datlon of meaning and inabiljty to evoke a desired name both internal 
and external speeds suffer as a secondary result 

Such patients read with extreme difficulty both to themselves and 
aloud especially if they attempt to spell out the words Single letters 
even if correctly enunciated frequently fail to convey their full nom 
inwj significance Printed orders are badly executed but to read them 
aloud IS a deaded aid to their correct performance 

Both the act of writing and the power of conveying the intellectual 
cootent of ideas evoked spontaneously or m response to something 
beard or read are greatly affected. Writing to dictation shows the 
same cafiJgrapluc faults although the subject matter is somewhat bet 
ter reproduced and In the severe forms these patients slavishly copy 
printed or cursive letters but cannot consistently translate print mto 
ordinary handwriting 

They can usually count but suffer from defective appreciation of 
the meanmg of single numbers This interferes vrith the power to carry 
out simple arithm^cal q^eratlon and capaaty to formulate the rela 
tlve value of two coins or to calculate change U usually more or less 
effected Games such as cards which demand rapid and correct recog 
nltlon of names and power to register a score are Impossible On the 
other band chess draughts and dominoes may be played co rrec t ly 

Drawing from a model or from memory after the object has been 
removed from sight, is easQy performed But, when the patient is 
asked to draw some such figure as that of an elephant from imagiaa 
tioQ, the result is extremely unsatisfactory all the distinctive features 
are usually omltted- 

TTe can usually find his way from place to place so long as dis- 
tinctive landmarks are In sight, but be may have considerable diffi 
culty ra planmng his route beforehand or in describing the salient 
objects he would meet on his Journey One of the most Instructive 
forms assumed by the loss of functioo In these cases is the want of 
abfbty to draw a ground plan of some familiar room. Asked TVhere 
I* the table? or ^^^ere Is the window? be can point to the situation 
of each correctly but he cannot express their relative position in the 
abstract form of a ground plan Moreover be tends to slip Into an 
attempt to express the prlnc^al pieces of furniture in elevation evl 
dendy reproducing his concrete visual images. 

SxitANne Defects — “This form of aphasia is characterlred by 
*^t of recogmtion of the ultimate significance and intention of words 
and phrases apart from their direct meaning. But other functions 
auffer that have no Immediate bearing on verbahiation for In this 
form of disordered speech there fa loss of power to appreciate or lo 
formulate the general conclusion of a connected train of thought The 
t^ent may understand a word or short phrase and can appreciate 
the various details of a picture but the significance of the whole 
®*cape3 him Thus although be comprehends the meaning of summer* 
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understood correctly In daily Intcrcour^ they suffer from inability to 
recall with ccrimnly what tney haw been told, not only is phi^ 
utterance defcalvc, but phrasal memory Is transitory This nuta 
conscculKe conversation difficult or impossible, and kads to on sppar 
ent slowness of apprehension 

“Such patients can un^rstand what they read to themselves, pro- 
vided they are not compelled to reproduce the meaning in words ellber 
silently or aloud, for their internal speech is also disturbed by Jargoo- 
‘Single words may be written correctly, but any attempt to coevey 
a formulated statement In vrrlUnB Is liable to end in confusion. Paliarts 
suffering from the more severe degree* of this affection cannot write i 
letter but In slighter cases wriUng Is easier than articulatory speecb, 
and all of them can copy correctly transcribing print Into cursht 
handwriting 

“Counting and the use of number* is not materiallj affected, except 
that the pronunciation of the actual numerals is liable to be defective. 
There is no difficulty with the manipulation of money, or In glvinf 
the names and relative value of coins 

“These patients can understand the fuB meaning of pictures, but 
they are greatly hampered hy their jargon If they attempt to conwy 
to others or iflcntly to themselves what they have gathered They «r* 
able to draw, unless misled by defective vCTballeation and can oft® 
produce an accurate ground plan of some familiar room. 

'This disorder Is essentially one of balance and rhythm in *5®“^ 
expression and syntajr suffers greatly The patient has plenty of 
but thrir production Is ataxic, and they are strung together 
the usual connecting links This leads to jargon and renders dlffiCBU 
even internal formulation of words and their meaning.” 


Nominal BErters—' This is essentiaffy a loss of power to use 
nam« and want of comprehension of the nominal value or meaning o 
vrords and other symbols Not only does the patient fall to 
objects placed in front of him but, when asked to point to one of th ^ 
named aloud or in print, the choice even if correct, is made slowly 
and With effort 

There is no lack of words end if the patient is inteBigoik ^ 
evokes out after another all more or lew aptty associated with tbc 
name or expression he Is trying to discover He frequently employ* 
sotiw desrxiptive statement, suA os Srhat you cut with for scissort 
or In the of color may Indicate bow it is composed or the ch^ 
st^CM un^ which It is used Verbal structure may suffer 

a^le to find the right word but repetition fa not materially 
affectrf pro^ they are presented in artloilated form the so^ 
can be reproduced correctly The essenUal defect fa InablUty to fit » 
^ to an obie^ or an object to a name to recogniie the difference 
between ^rds of contrasted significance and to execute promptly 
and printed commands. This disorder Is mainly due to defecthiJ sppr^ 
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ciatloD of Tncaofng and Inability to evoke a desired name, both internal 
sad otemal spe^ suffer as a secondary result 
“Such patients read with extreme dif&culty both to tbemselvea and 
aloud espedaUy if they aUcmpt to spell out the words. Single letters 
e%‘en if correctly enunciated frequently fail to convey their full nom- 
inal tigniEcance. Prmtcd orders are badly executed but to read them 
aloud IS a decided aid to their correct performance 
“Both the act of writing and the power of conveying the intdlectual 
content of ideas, evoked spontaneously or In response to somethmg 
beard or read, are greatly affected Writing to delation shows the 
same calUgraphk. faults although the subject matter is somewhat bet 
ter reproduced and In the severe forms these patient* slavishly copy 
prlnt^ or cursive letters but cannot consistently translate print mto 
ordinary handwriting, 

“They can usually count, but suffer from defective appreciation of 
the meanmg of single numbm This Interferes with the power to carry 
out simple arithmetical operation, and capaaty to formulate the rela 
tfve value of two oolos or to calculate change is usually more or less 
affected Gaines such as cards which demand rapid and correct recog 
nition of names and power to register a score, are Impossible On the 
other hand chess draughts and dominoes may be played correctly 
“Drawmg from a model or from memory after the object has been 
removed from sight, is eas3y performed. But, when the patient Is 
asked to draw some such figure as that of an elephant from imagina 
two the result is extremely unsatisfactory all the distinctive features 
are usually omitted. 

Tie can usually find his way from place to place so long as dis- 
tinctive landmarks are In sight but be may have conslder^le diffi 
colty in planning his route beforehand or in describing the saUent 
objects he would meet on his journey One of the most Instructive 
forms assumed by the loss of function in these cases Is the want of 
ability to draw a ground plan of some familiar room. Asked TVhere 
is the table? or TVTiere Is the window? be can pomt to the situation 
of each correctly but be cannot express their relative position m the 
tthstmet form of a ground plan, hloreover be tends to slip Into an 
attempt to express the prinapal pieces of furniture in elevation, evi 
d«ntly reprodudng his concrete vUual images. 

SxuAKTTC DEnerS — This form of aphasia is chamcteii«d by 
of recognition of the ultimate significance and Intention of words 
^ phrases apart from their direct meaning But other functions 
suffer that have no Immediate bearing on verbalization for In this 
form of dttordered speech there Is loss of powq; to appreciate or to 
iccmulate the general conclusion of a connected train of thou^t. The 
rjticnl may understand a word or short phrase and can appreciate 
the i-arious details of a picture but the significance of the whole 
«capea him. Thus althou^ he coropreheuds the meaning of summer* 
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and ‘time,* and knows that Summer time’ has somethiog to do wuh 
the ‘Daylight Saving Act.’ he Is unable to wy if the docks »re pot 
forward or back when It ocglns He can carry out a maneuver wtee 
each action suggests the next, but falls to do so If be Is compelled to 
formulate It to himself as a whole and Is unable to bear In miod with 
certainty the final goal towards which his efforts arc directed- 

•He has no difficulty In forming words and can repeat what is uH 
to him But in general conversation his sentences tend to trail iw^ 
aimlessly, as if be had forgotten what he Intended to say If be is toU 
some simple story and la asked to reproduce It bj word of mouth or 
in writing many essential elements may be omlttrf this occun to an 
even greater degree after reading It to himself sllenUy He cinoot 
retain the total conception of Its meaning which is necessary 
feet narration. He may be able to enumerate the details one V ^ 
correctly, provided he is allowed to mention them in ? 

they may happen to recur In his memory but his knowledge b cpisooic 
and b not co-ordinated by a general lo^cally expressed formula. 

“The clock tests reveal the nature of thb disorder in a strumg 
manner The patient confuses the two bands, does not 
approach the task of setdng them to oral or printed 
forgets the meaning of ‘past’ and ‘to the hour £>•« 
on one dock of the time shown on another may lead to 
t^tever the form assumed by the lest tl>e patient b IbblMo 
understand the Intention of what he b asked to do On the 
except in the gravest cases he has no difficulty In telHng the time 
vlded he b ^owed to keep the clock In al^t until he has p 
hb answer s 


* Such patients can write but the result tends to bo 
confused Although spelling may be careless and the letters 
formed semantic defects are more liable to dbturfa the 
content and logical sequeiKK of what b irritten than its »tvv>- 
Not infrequently the written account of a set of Ideas arblng 
taneously or suggested by something the patient has heard or rw 
traib away aimlessly Just like the spoken narration of the say 
The power of reproducing a logical and orderly sequence suffers more 
severely than the direct act of writing. . 

‘Counting b possible and the actual value of numbers ai» 
may be recognized correctly But the patient becomes confuse “JJl 
b asked to stale the relative value of two pieces of money m 
life he finds profound difficulty in calcubti^ the price of ana^ 
he has purchased although he remembers how much he has expe P<^ 
Arithmetical operations such cs addition and subtraction 
out uncertainly and with difficulty because the nature of such toAio- 
emadcal processes b Incomprebemlble , . 

SuA patients fail to understand Jokes which demand c£»nP*^ 
comprehension of printed words or pictures. They cannot pbyo^ 
games draughts or dominoes nor can th^ put together pa*H® 
which confuse them greatly 
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“Drawing even from a model, shows considerable loss of general 
constructive power These patients do not, as a rule block, out the 
drawmg but tend to begin at some one point and follow round the 
outline of the object detail by detail this weakness of design is also 
evident when they try to reproduce It from memory Attempts to draw 
an elephant usually end in confusion and occasionally the marks on 
the paper do oot correspond to a coherent figure of any kind 

•None of this group could draw a plan spontaneously of a room with 
which he was famlUar ummportant detafls might be filled in, though 
salient features such as the windows and doors were omitted This 
is not due to lack of memory of details but to want of power to unite 
them into a coherent whole For If I drew an outlme plan and indicated 
upon it the position of each object as the patient pointed It out to 
me, he could subsequently reproduce this plan without fall 

These patients are completely unable to find their way alone they 
do DOt take their bearings and fail to recogmxe landmarks or to 
appreciate that they are passing over ground that should be familiar 
They do not know which way to turn and if they chance to cross to 
the opposite side of the road become confused ignorant in which 
direction to walk. 

“Semantic daordera Interfere seriously with the activities of dally 
life The padent finds difficulty la collecting the subjects required to 
set the table for a meal in ad)usting the complexiuea of a nuhtary 
belt, or in putting together the different parts of a piece of furniture 
he has coastmct«L Such defects render him useless for any but the 
simplest employment yet his memory and intelUgence may remain on 
a relatively hi^ plane Re does not forget people and places and his 
power of remembering detail Is sometimes remarkable He can recall 
spontaneously events both recent and remote and may be able to fur 
niah valuable information with regard to his disabilities It Is not 
‘memory’ that Is affected but the power to co-ordinate details into a 
Seneral formula for external statemenL 

“The tendency to confusion and want of comprehension of what is 
going on sroimd them leads these pabents to seek sohtude and to shun 
their feUowi, In some instances produces an odd form of behavior 
or even a definite psychosis 

The full direct quotation from Head s description of these disorders 
of speech has been given purposefully It would be needless repetition 
to call attention to possible roetbods of re-educating these patients 
after they have been so clearly pointed out by Head It should be em 
phoslzed that they are simple and can be carried out dally by the 
Interested and Intelligent ccwJpenitloD of relatives 


TREATMINT of lesions RESULTINO in sensory DlBABlLm 
VaK^ar lesions of the cerebrum whkh involve the posterior limb 
Of the Internal capsule ore characterized by a spastic hemlpleria which 

tht side « the motor 
Ot’sunicuon Intracranial tumors which Involve the parietal lobe that 
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and ‘time/ and knows that *Biimnier time’ has something to do with 
the ‘Daylight Saving Act/ be is unable to say If the docks are put 
forward or back when It begins. He can cany out a mancurtr where 
each action suggests the next, but fails to do so If be Is compelled to 
formulate It to himsdf as a whole and Is unable to bear In niiod with 
certainty the final goal towards which his efforts are directed 
“He has no dlfiiculty In forming words and can repeat what Is said 
to him But In general conversation bis sentences tend to trail aw^ 
aimlessly, as If he had forgotten what he Intended to say If be fa told 
some simple story and is asked to njproducc it by word of roocth oc 
In writing, many essential elements may be omltt^, this occurs to m 
even greater degree after reading It to himself sDently He caonot 
retain the total conception of its meaning which Is necessary 
feet narration. He may be able to enumerate the details one ^ one 
correctly, provided he Is allowed to mention them In any 
they may happen to recur In hJs memory but his knowledge k epfa«“c 
and Is not co-ordinated by a general logically expressed fonaul^ 

‘The dock tests reveal the nature of this disorder In a smtt^ 
manner The patient confuses the two hands does not 
approach the task of setting them to oral or printed comma^ ^ 
forgets the meaning of ‘past’ and *lo the hour Even direct 
on one dock of the time shown on another may lead to cotIUw^ * > 
whatever the form assumed by the lest the patient fa lIab*eto nuj' 
understand the Intention of what be is osLed to do On the ot^ 
except In the gravest cases he has no difficulty In telliag the toe 
vided he Is allowed to keep the dock in sight untD be has given 
hfa answer ^ 

Such patients can write but the result tends to be 1°*':°“^;? 
confused Althou^ spdUng may be careless and the letters 
formed semantic defects ore more liable to disturb the InwjW^ 
content and logical sequence of what fa written than Its verW 
Not Infrequently the written account of a set of Ideas aiWng 
taneously or suggested by something the patient has heard or 
trails away aimlessly hat like the spoken narration of the sa^ 

The power of reproducing a logical and orderly sequence suffers more 
severdy than the direct act of writing. , ^-3 

Counting is possible and the actual value of numbers om . 
may be rec^nked correctly But the patient becomes confusM u 
Is asked to state the relative value of two pieces of money m . 
life he finds profound difficulty In caJculat^ the price of anar^ 
he has purchased althou^ he remembers how much be has 
Arithmetical operations such as addition and subtraction, 
out uncertainly and with difficulty because the nature of »Kh mam* 
cmatical processes is Incomprehensible i,*- 

‘'Such patients fail to understand jokes which deanand 
comprehension of printed words or pictures. They cannot 
games draughts or dominoes nor can they put together pui»o 
which confuse them greatly 
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atonla are the most outstanding ^oiiptonB of cerebellar disease Volun 
tary mm'ements may be perfonned with excellent motor power but 
with marLed incoordination and loss of the ability to measure accu 
rately the range of mov’ement. In general lesions of the cerebellar 
hemisphere gn*e rise to sj’mptoms m the extremities while the vermis 
of the cerebellum exercises a control o\Tr the tnmk movements How 
ever iwt too much dependence must be placed in the exact localizing 
valae of fllnlml signs for very frequentlj a lesion quite discretely 
placed within one hemisphere may by its s>Tnptora5 lead one to diag 
nose a midlme tumor and \nce x-ersa 

The affected limbs show a definite decrease of muscle tone and are 
flacdd and rather flalUile Tbe hand and fingers or the foot may be 
dorsifleied or plantar flexed to an abnormal degree If the forearm is 
held fixed at the elbow it may be shaken so that tbe hand flaps about 
like a loose appendage If tlie forearm Is flexed stronglj agamst resist 
ance which Is removed suddenly tbe hand may be jerked toward tlie 
patients shoulder with a grossly uocootroiled roox-ement This loss of 
check reflexes may be demonstrated In the upper and lower extremities 
m a x’ancty of ways If for example the knee reflex is obtained with 
the patient sitting and the lower leg dependent the Initial jerk is fol 
low^ by many repeated osdilations before the leg finally comes to 
rest. Attempts to perform rapidly alternating moxements with the 
hands are charactenxed by large awkward incoordinated moxements 
upon the affected side 

likewise tbe tests for dysmelna or asynergia are characteratic of 
cerebellar dysfunction. If the patient attempts to place his forefinger 
on the tip of his nose with his eyes clos^ tbe affected extremity 
misses the mark xvidcly or there is a coarse ataxic tremor present at 
the end of tbe mox-ement. The same loss of the abflitj to measure a 
movement may be shown by the test which requires the patient to 
place tbe heel of one foot upon the opposite knee with the eyes dosed. 

The atonis end asyner^ ore exhibited in the drunken swaying 
gait of the patients with cerebeflar disease The ability to balance 
themselves may be markedly affected This may be tested by haxlng 
the patient stand on one foot alone and unsupported ^Ith the affected 
extremity raised he will be totally unable to balance himself and the 
affected extremity xvill describe large awkxrard ana as he attempts to 
maintain his equilibnum On the contrary when he stands on t^ 
affected extremity vrith the sound one raised be is able to balance him- 
*elf much better 

In lesions which affect the x-ermis of the cerebellum tbe patient may 
be xjolly unable to sit erect unsupported The entire upper body may 
pitch forward, backward and laterally in the attempt to remain 
upright 

^teniion has been called to these signs and symptoms of cerebellar 
aysfunction because they point out quite simplx and cffectJxTix the 
methods to be used in re-cducatlon. It must be emphasized that there 
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Is, posterior to the central sulcus produce sensory disturbances. Tha 
is also true of traumatic lesions which Involve the same portions of the 
cerebral cortex 

All of these sensory changes differ considerably from those which 
accompany spinal cord or penpheml nervo lesions Usually there is do 
gross loss of sensation in the sense of an absolute analgesia or anes- 
thesia. There may be slight, if any, change In the patient’s ability to 
appreciate tactile painful or thermal stimuli Rather, he may desolbe 
them ns unnatural and be unable to locallre accuratriy the site of 
the stimulus 

On the contrary, such a patient Is unable to appreciate the sense of 
position or small mo\'emenls of n segment of the limb We hive 
recently observed two patients with %^riljed ^lomas sltoated d«p 
within the parietal lobes, and both complained of on inability to plice 
themselves accurately in space. No doubt a part of this feeling of dis- 
sociation from spatial limits was due to an existing homonymous hem- 
ianopsia. The patient ma> bo unable to rccognlre the size, shape, 
weight or consistency of objects. 

Ii the lesion Involves the optic thalamus, the threshold for the recep- 
tion of painful and thermal stimuli may be lowered greatly Tte 
response is greatly exaggerated so mudi so that acote and 
suffering may result from Inslgnlhcant stimuli This type of paro^sfflil 
or thalamic pain may resist aD forms of active treatment 

wbfle trophic ulcerations of the skin characteristic of pcnpheral 
j^ons are not present in cerebral lesions, tbe impaired drcula 
tloD the skin predisposes to decubitus lesions. CTeanJmess, diyne^ 
and the use of ultraviolet If^t on the skin ore excellent prophylactic 
measures which may be employed wba a patient is confim^ to his bed 
for a considerable penod of Ume. 

^^/"^^ucation of sensory function may be undertaken upon the 
aan« fund^ental principles already outlined for the treatment of 
motor disability The patient may be taught to pick oat varioas-siied 
corns or other objects upon command with his eyes dosed He ra^ 
practice touchmg vanous parts of his body with the forafinger with 
tm eyes dos^ In a slmDor maimer be may re-educate his sense of 
the ®PP*J^Uon of tbe shape of square triigular, or rectangular 
vroo^blocU Various textures of pieces of doth may be used for 
Purpo^ Here again aU of these staple exerdses 

»« of 'i™ *” 

Cehebellsh Lesions 

cerebellar dyafuncUon are Intraciwil*' 
duce direct In and traumatic lealons wMch ptn" 

S^Tnt™ ™ the carebeDum. Wbereaa ceiebial leriona produce 

•f'*' “f «>' body cerebellar tedone are 
by IpsHateral signs and symptoms Asynergia and 
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wfmitn are the most outstanding symptoms of cerebellar disease, Volun 
taiy movements may be performed with excellent motor power but 
with marked incoordination and loss of the abflity to measure accu 
rately the range of movement- In general lesions of the cerebellar 
hemisphere give rise to symptoms In the extremities while the vermis 
of the ccrebeDam exercises a control over the trunk movements How 
ever not too much dependence must be placed in the exact localizing 
value of rUntrfll signs for very frequently a lesion quite d is cr etely 
placed within one hemisphere may by its sjTiiptoms lead one to diag 
nose a midline tumor and vice versa 

The affected limbs show a definite decrease of muscle tone and are 
flacad and rather fiaillike The hand and fingers or the foot may be 
dorsiflexed or plantar flexed to an abnormal degree If the forearm Is 
held fixed at the elbow it may be shaken so that the hand flapis about 
like a loose appendage If the forearm is flexed strongly against resist 
ance which is removed suddenly the hand may be }erked toward the 
patients shoulder with a grossly uncontrolled movement This loss of 
check reflexes may be demonstrated in the upper and lower extremities 
in a variety of ways If for example the knee reflex is obtained with 
the patient sitting and the lower leg dependent the initial jerk is fol 
lowed by many repeated oscfllaUons before the leg finally comes to 
rest Attempts to perform rapidly alternating movements with the 
hands are cnaractenxed by large awkward Incoordlnated movements 
upon the affected side 

Likewise the tests for dysmetna or asynergia are characteristic of 
cerebellar dysfunction If the patient attempts to place his forefinger 
on the tip of his nose with his eyes dosed the affected extremity 
misses the mark widely or there Is a coarse ataxic tremor present at 
the end of the movement The same loss of the ability to measure a 
movement may be shown by the test which requires the patient to 
place the heel of one foot upon the opposite knee with the eyes dosed 

The atonia and asyner^ are exhibited in the drunken swaying 
gait of the patients with cerebellar disease. The ability to balance 
theraseIvTS may be markedly affected This may be tested by having 
the patient stand on one foot alone and unsupported W Ith the affected 
otremity raised be will be totally unable to balance himself and the 
affected extremity win describe large awkward arcs as he attempts to 
maintain his equHIbrium On the contrarv when he stands on the 
affected extremity with the sound one raised he Is able to balance him- 
»cH much better 

In lesions which affect the vTrmIs of the cerebellum the patient may 
M ^^olly unable to sit erect unsupported The entire upper body may 
pitch forward backward and laterally in the attempt to remain 
upright- 

AttenUon has been called to these signs and symptoms of cerebellar 
oysluncllon because they point out quite simply and effectively the 
mtUioda to be used In re-education. It must be emphasized that there 
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fa no paralysis present Active voluntary movements are possible, bot 
tr^ arc asyncrigic. We haw been Impressed with the strildng roolls 
which have been obtained in our attempts to re-educate patJcnti »ho 
have been operated upon for the removal of intracerebelfar or cete' 
bellopQntile angle tumors Simple excrefaea designed to re-edocale co- 
ordination of their muscles and based entirely upon the charicterfstk 
signs of thdr dj'sfunctlon have been employed It is quite tn* thst in 
some Instances former occupations which require finely controlled iitd 
coordinated movements cannot be regained but gainhd ocogsitioas 
which require less accurate movements may be opened to these 
patients 

We have employed such simple cjterdses as having the patient ptet 
up a glass of water from the table, take It to the mouth and 
it without spdllng Its contents He must be shown how to do thh In 
one continuous, smoothly coordinated act. He may be taught to prsc 
tice walking along a straight line drawn on the floor, making certain 
that be looks ahead and not dovra at hfa feet Again, be may practice 
the same acta which have been described as tests for cerebcIUr dys- 
function Here as In cerebral lesions results may be obtained room 
s^factorfly U purposeful exerdsea are employt?d to bold the pstienn 
interest and to provide a goal toward which be may strive. AdaU 
^tlents may be self-consdous In making their practice maneuven b^ 
fore an audience and it fa important that the patient practjct lA 
mo\weflts with relaiathm, self-confidence and a feeling of steady 
attainment. Doubt or discouragement must not be allowed to develop 
in his mind We have also cmploj’ed motion picture studies to show 
these patlentB the results of their persistent c^rts. 


Spinal Cow> ILesions 

The sy^toms which result from Involvenrcnt of the spmal cord art 
to be dtlingufabed from those which result from Injury or disease ol 
cauda equina. Spinal cord lesions are charactenxed by the s^ 
5^ neuron lesion Tboe are spastic paralyris 

TOcasej deep tendon reflexes patholcwlc reflexes absence of super 
and ab«ncc o( moscle .trophy «nd of the metto of 
In direct contrast aiuda eqmnn lolons ore tsKntJtlly 
rtf lesions In that the symptoms present arc tix^ 

'The*© are flaedd parah^ 
deg^eratJon and absence of deep tendon 
of pathoJogfe refleratL 

in oither event Is one which Involves most 
wTImv A spasUc nr flaedd paralysis Is, ^ 

of Vlxnl ^ involvemeorLedons of tie 
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patlTOt II qmte charnclerbuc. MTito the tot are 
fonrard ai'th^ “P'*'’ of fie body Is inclmed 
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is no paralysis present Active voIuntar> movements are possible, bot 
they ore asynci^c We have been Impressed with the stnTdng rouhs 
which have been obtained In our attempts to re-educate padrats who 
have been operated upon for the removal of Intraccrebellar oc ent- 
bellopontfle angle tumors Simple cxerdses designed to re-educate co- 
ordination of their muscles and based entirely upon the characteristic 
signs of their dysfunction ha\’e been emploj'ed It Is quite true that In 
some Instances former occupations which require finely controlled ^ 
coordinated movements cannot bo regained, but gajnful occupations 
which require less accurate movements may be opened to these 
patients 

We have employed such simple cxerdses as having the patient ^ 
up a glass of water from the table, take It to the raouth and 
it without spilling Its contents He must be shown how to do tha m 
one continuous smoothly coordinated act. He may be taught to pf»c 
tice walking along a straight line drawn on the floor, making cert^ 
that he looks ahead and not down at his feeU Again, he may 
the same acts which have been described as tests for cerebe^r dys- 
function Here, as In cerebral lesions resdts may be Stained 
aatisfoctorfly it purposeful cxerdses are employed to hold ^ 
interest and to pr^de a goal toward which be may strive. Ad^ 
patients may be sdf-consdous in mddog thor practice maDOiv^ 
fore an audience and it Is Important that the patient practice^" 
movements with relaxation self-confidence and a feeling of 5^^ 
att ainm ent Doubt or discouragement must not be aDowed to dev^p 
in his mind We have also employed motion-picture studies to snow 
these patients the results of their persistent cfTorts. 


Spinal Coan Lesions 

The symptoms which result from Involvement of the spinal cord aw 
to be dlstin^lsbed from those which result from injury or 
the cauda equina. Spinal cord lesions are characterixed by the 
toms oi an upper motor neuron lesion. These are spastic paratys^ 
Increased deep tendon reflexes pathologic reflexes absence of jup^ 
fidal reflexes and absence of musde atrophy and of the 
degeneration. In direct contrast, cauda equina lesions are 
like peripheral nerve lesioas In that the symptoms present are 
of a lower motor neuron lesion. These are ^edd paralysis 
atrophy the reaction of degeneration, and absence of deep tenoon 
reflexes and of pathologic reflexes 

The motor dysfunction in either event is one which Involves ^ 
commonly the lower citremlUes A spastic or flaedd paralysis U 
fore highly suggestive of spinal cord Involvement. Lesions of ^ 
cervical segments of the cord may of course, affect all four extrenuues 
and a quadriplegia results 
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from the slightest to the most extensive in the different types of cases 
A rapture of the intervertebral disk into the \-ertebral canal may in 
some cases with the lesion bemg of large siie and lying in the cervical 
or tboraac canal, cause epasUdty of a certam degree. 

Degenteative Diseases of the Spinal Coed — The most common 
degenerative diseases which produce spastic paraplegia are lateral 
sclerosis amyotrophic lateral BcJerosis posterolateral sclerosis which 
accompanies perniaous anemia syringomyelia multiple sclerosis and 
the familial ataxic disorders In all of these diseases the lateral jiyram 
idal tracts undergo progressive degeneration The spasUdty and 
paralysis develop gradually and Insidiously 

In lateral sderosis the degeneration is limited to the pyramidal 
tracts and sensory disturbances are absent. Only the lower wtremities 
are Involved so that the dlniml picture is one of a pure spastic para 
plegia. In amyotrophic lateral sderosis there is a concomitant lesion 
of the spinal gray matter of the cervical segments of the spinal cord. 
In this disease therefore there are the combined symptoms of a lower 
motor neuron lesion m the arms and an upper motor neuron lesion in 
the legs. The upper extremities present atrophy loss of tendon re 
flexes and flacad paralysis plus the reaction of degeneraticm At the 
same time the lower extremities present the symptoim of a spastic 
paraplegia in varying degrees Sensory symptoms are absent 

Pernidous anemia is the one disease which attacks the lateral py 
ramJdal tracts and the fibers of the posterior columns of the cord 
simultaneously The predominance of the paraplegic state over that 
produced by the posterior column disease similar to that present in 
tabes dorsalis or vice versa is depeodctil upon the extent of the path 
ologic processes Subjective and objective sensory disturbances vary 
greatly in each case Syringomyelia may produce a dinical picture 
fllmilar to that seen m amyotrophic laterd sderosis In addition how 
ever there are marked sensory disturbances due to the mvxilv'ement 
of the pam and temperature fibers as they cross in the antenor gray 
commissure Multiple sderosis is characterised by the scattered nature 
of the pathologic lesions present in the cord and medulla. Sensory dis- 
turbances may be present but are usually not well marked The upper 
extremities are less frequently Involved In the general loss of power 
In both upper and lower extremities the weakness or paralj’sis Is asso- 
ciated with a comparatlv'cly moderate degree of spasUdty 

A group of cases has been described by a number of authors begin 
mng with Stdlmpell, which presents pure spastiaty and familial trails 
The spastic condition may appear at any age and there Is paresis only 
m the terminal stages of the disease Increased tendon reflexes and 
hj-pcrtonldty of the musdes are the outstanding svmploms Sensory 
and sphlncteric difficulties are absent The rigidity of the legs may be 
so marked as to make the gait spastic and walking impossible 

TtAuuA —Injury ot the spinal cord maj be the result of direct 
iniuma to the cord as bj a gunshot iround a splinter of bone con 
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floor, 80 that the heel Is elevated and the patient moves np and down 
on his toes Finally, the limb becomes fixed, and the opposite extremity 
Is advnnojd In the same manner Frequently these ^ort and jerky 
steps may be Interrupted by violent overaction of the adductor mtoda 
of the thighs •which displace the knees Inward Sometimes a crcas- 
legged or scissors gait is produced 

If walking Is Impossible, the same cross-legged attitude fa clurac 
terlstic of the patient as he stands. The tendency is for tte knees to 
adduct and for flexion of the knee and hip joints to occur The paticu 
may flex his trunk far forward at his hips in his effort to 
standing and to prevent these adductor and flexor spasms from caasmg 
him to fall , . , . j- 

^Vhen the patient is bedridden and a spastic 
developed the lower extremities may be extended ngidiy Toei^ 
ductor muscles of the thi^ are strongly contracted and 
the limbs to be crossed The marked rigidity may cause ^ exh^nroo 
to act like rigid pipes which are hin^ together Passive muvtma 
of one foot upward may be followed by a like movement in tnc 
extremity because of this rigidity In other severe cases 
rl^dity may occur in flexion The legs are strongly now w 
thighs and the thlg^is, In turn, may be so completely Acot ot 
tnmk that the knees touch the patient s sternum. Comm^y Mtlait! 
cases there Is also a strong adductor spasm which makes thesepa 
aRjear to be lied into a knot. It has been our observation tMi 
flexor reflex movements are initiated by the adductor spasm wcicn 
in turn followed by flexion of the Umte (Fig. 3) . ,1^ 

The tendon reflexes may be exaggerate Incredibly “ 
patients The slightest touch may cause violent reflex muve^t* 
throw the patient about on bis bed or produce flexor , 

flexes which result in a posture similar to that presented by w p® 
with a paraplegia In flexion , . ,1^ 

The bladder and bowds are affected to a variable degtee 
cases. Lesions of the lumbar cord destroy the vesical and 
while Involvement of the cord at hl^er segments removes 
control over these functions. Quite frequently patients may ^ 

automatic bladder Trtiich empties -when Its contents have reecMo 
given amoxmt. Mass reflexes may be present In r ^ 

limb flexes upon stiraulatioo this Is accompanied by expolswo 0 
contents of the bladder 

Sensory and troptuc disturbances are variable depending 
upon the horliontal Involvement of the spinal cord substance 
tractures may produce deforming postures which serioudy 
these patients and make operative measures necessary to afioro 
relief from thdr suffering. 

Etiology — The most common causes of a spastic 
degenerative diseases of the spinal cord (a) trauma (3) 

(4) birth injuries, and (5) infectious diseases, Tbe symptoms vu/ 
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Fb. iJ—A CKibalkin o( Um UTlli upop tbe titlh cerrkal rtrtebn, toirtbcr wKb 
coontbetloD of Uk body of tie •eralh, prodndsf aa lacomidru lesloe of the 
canL (Befort ap^toUmi of tnctfoa.) 

B Tbe nune potkot, vtlb tiw dblocBtkni cempktdr corrtcted Tmaty fov boun 
after tbe accident, «bea the (vikot nt ftnt fara, t n<i vert pet ia place aad 
ts poeodi of tf frtrtn ipa&d. He vu immedlalely rdkvtd of seek aad ibotUd er peia 
and toon tboved ibna of aeurolo^ i t ^ o v etr Note Lbe lacrtaar la kfifth of the toeal 
nrTkal rptae alter redtxctkia. (Fboto^rapfa «««»^ thm da>i after appfleadoo of tactiMi, 
vitb tnetioG itlQ In ptace.) 

fa more commonly obsen’ed whereas In incomplete lesions fre<iuenUy 
extensor types of movements are present. In complete lesions tl« 
posture of the lower limbs ts one of slight flexton in partml lesions 
**tension. As a general rule, partial lesions of the spinal cord generally 
show a condition comparable to that of a decerebrate animal In which 
there are defense reflexes with marked spasticity Although an extensor 
t}!^ of response to plantar stimulation has been obsertTd m complete 
section of the spinal cord usually such a stimulation Is followed by a 
plantar flexion of the toes and as a fairly general rule It may be 
stated that an extensor of reflex Is strongij Indicative of an in 
complete lesion. Inasmuch as prolonged states of toxemia or septicemia 
from urinary sepsis or bed sores hasten considerably the rea ppe arance 
of reflex inactl\-ity In cases of complete section of the spinal cord it 
[fJ<Ioentl> occurs that from the practicnl standpoint, Incomplete 
loions are relati\Tly easily recognUed b> the long persistence of spas- 
fWt) and signs of a paraplegia In extension Of particular value In 
•^cognizing incomplete lesions is the earl> appearance of a BabinsU 
»ign the failure to evoke mass reflexes from above the knee a definite 
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cussioQ or contusion, or It may be the result of Indirect trauma, as 
compression from a fracturc-dlslocatlon of o vertebra, or edema. Al- 
though hemorrhages and thrombi moy abound at the level of the laharj 
and to a distance of one or tv.*© segments above and below, a true 
hematomyelia is a rare occurrence. 

Frequently sc\‘crc Injury and, at times, Incomplete kcIIoo of the 
spinal cord, have been obsm’ed with an Intact dura mater As in tie 
case of peripheral nerve lesions, a complete pbysiolo^ Inteiruptkn of 
the spinal cord cannot be differentiated from a complete 
Both are foUmved by complete paralysis In tbc muscles su pplied^ by 
nerves originating belmr the level of the injury In both conip^ 
sensory loss results below the level of the segment, and the reflei 
changes and bbdder disturbances may be similar Although 
cases of Incomplete anatomic lesions of the spinal cord show 
physiologic interruption, a large number may be recogmxed by oaty 
partial paralysis of the muscles below the les’cl of the lesion m by 
preservation of one or all types of sensfbQlty Prior to the G reat w 
Bastlan s law — that, following a complete transection of the cord ^ 
ddity was present and all reflex action was lost — was almost unhw 
sally accepted and seemed to afford a method for the easy recog mu« 
of this condition Recent observations, however varying, have sawn 
definitely that this law is untenable. 

Symptomatoiogy, — ^The symptomatology foUerwing a 
section of the spinal cord may be divided Into three stage . 
the stage of muscular flacddlty, corresponding to the peri<^of spin" 
shock in which the paralyxed miiscles are toneless and flabby ^ 
reflexes superficial and deep are usually absent with 
urine and feces At times retention of unne and Incontinence 
have been observed and at times the cremasteric and bolbocavertw^ 
reflexes have been elidted The second stage the stage of reflex 
ity begins with the first reflex response to an external sbmnlos u^y 
from the sole of the foot In the full development of tins Sta^ 
stimulus applied to any part of the lower extremity gives rw to 
flexion reflex of the hip with adduction of the thigh knee andanu 
When reflexes can be evoked with case an extensive and widcs^^ 
reflex action can be obtained which has been called a 
This consists of a flexion spasm of the ventral abdominal wall 
the lower extremity evacuation of the bladder when its contra^ 
to a certain amount, and sweating from an area of the stln 
paralyzed region One of the most recqjtrve fields for exdtlog 
Is the genital area. During stage in some cases the knee 
ankle jerks can be evoked- Under favorable conditions an 
function of the bladder and rert n m may be established usually^ 
third week. The third stage that of gradual failure of reflex funaj^ 
of the Isolated spinal cord usually preceding death consists of a 
ual return to a condition closely simulating the first stage. 

Certain differences of reaction m coj^ete and Incomplete kswos 
may be pointed out In complete lesions the flexor type of movesnem 



Spastic Paraplegia 



rjo 6. — A my aoiuelwy B«k 
bnc«, wUh ■djuttarsu to bmue 
•upport CO the o t dp c t ud irar>dtbic. 
Sues ■ bnet b taetol in tuUaUlolnf 
podtiofi of the cmicil vntebne after 
tkektal Lnrtkin hu been dbcotUlnoetL 


The ipastlc paraplegia fa usually of gradual de\‘clopiDent in com 
pression of the cord due to tumor masses although occasionally one 
n^y see the sudden onset of paraplegia due to erosion and collapse 
of a s'ertebra by a tunwr mass or as the result of a sudden dislocation 
w a tumor within the vertebral canal A\e have also seen Urn happen 
ta young patients who suffered a fflread downward In the cerebrospinal 
^ of a rapidly growing medulloblastoma m the posterior cranial 
pains which surround the trunk or radiate Into the limbs 
be ttrly symptoms Complaints of heaviness weakness and dum- 
S’r„ the may be made long In advance of paralytic jymptoim 
iiaguag or elecUic” palnj are trequenUy complained of and each 
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history of an absence of a state of spinal shock, forked 
paralyzed extremities, the involvement of both fieiis, 

in reflex movements provoked by the stlmnlalioD oi r«^ ^ 

and of coarse, in obviously incomplete lesions, the ansencc 
paralysis or anesthesia belcnr the level of the 

Fracture-dislocations of the cer\ical vertebrae, with ^ 

present a somewhat spedallied problem in the ■^th 

injury is frequently at the level of the fifth and sixth vcn » ^ 
a resultant paralysis of all the muscles of respiration 
phragm. If the kslon Is a lAv^oIogk one and It 


leal correction of the defonnlty We have used *«« 

success In such cases and if adequate weight Is used for 
is a rapid return to normal bony abgmnenl In the fresh injuri^^ 
an Immediate relief of shoulder and neck pain and the appear*"^ 


signs of neurologic recovery (Figs 4-6) 

TuMoas — Spinal cord tumors may be intramedullary 
ulhuy in location The extramedullary tumors may tny 

extradural and may produce compre^on of the spln^ 
point about Its circumference Intiumedollary tumors of 
simulate any of the degenerative diseases of the tb« 

symptomatology Extramedullary tumor masses may arise 1 
meninges of the cord or from the vertebrae; 
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motor netuon lesiom The deep tendon reflexes are absent, there is 
muscle atrophy the reaction of degeneration is present, and sensory 
changes form a prominent part of the clinical picture. The cauda 
equina of the spinal cord Is involved In the pathology of these lesions 
Their resemblance to pcnpheml nerve lesions is striking. 

The most common etiologic factors which produce a flacad para 
plegia are fracture-dislocation of the lumbar vertebrae and tumors of 
the cauda equina. Here must be Included also the ruptured interver 
tebral disk which is so commonly found between the third and fourth 
lumbar vertebrae or between the fourth and fifth. Anterior poliomj 
chtis which produces the syndrome of a lower motor neuron lesion 
should also be Included in the etiology of flaccid paralysis of the lower 
extremities. In this disease there fa a total absence of sensory dis- 
turbances The varying degrees of paralysis which may result from 
this disease and the late treatment of this condition are considered in 
Chapter 8 and therefore will not be considered here 


TKEATUENT OP SPASTIC ANT) FLACCID PARAPLEGIA 


The treatment of spastic and flaccid paraplegias as the result of 
ipmal cord and cauda equina lesions by the use of physical tbera 
peutic means may be considered together The differences in the treat 
meot of the spastic and flaedd paraplegic states may be emphasised 
as each type of therapy fa discussed The results of physical therapy 
in the treatment of flacad paraplegia are much more aausfactoiy tb^n 
those which can be obtam^ In spastic paralysis 


Masaage, — ^Just as m the spastic limbs of the hemiplegic patient, so 
in spastic paraplegia, reflex activities arc helghtem^ The slimiest 
touch may produce marked adductor and flexor spasms Consequently 
inassage In these cases must be very gentle and should consist of strok 
ing rather than rubbing movcmcots On the contrary massage may be 
more active and may be more effective In cases of flaccid paralysis 
Massage may be begun with a period of rh>1bmlc superfiaal stroking 
Following this all of the muscles of the extremity should be massaged 
mth a centripetal motion to affect the venous and lymphatic circula 
Uoo More pressure may be used than at tlie bcgumlng of the massage 
hut care should be taken not to injure the paralyzed muscles by com- 
pressing them against bones This may be Increased gradoallv until the 
niassage consfats of a gentle kneading 
M^ge should be preceded by exposing the extremities to heat for 
twenty to thirty minutes This fa particularly useful In flaedd extreml 
ti^ Radiant heat the infra red Ught hot packs or a whirlpool bath 
01 warm water are all useful but they should be used with extreme 
g«beca^ of the ease with which the skin of a denerx-ated area can 
Wed. The ^vhlrljxMl l«,tb If It ran 1* m«f withont too much 
' hcrauso the motion of the water ncti as a 
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patient will describe hb paresthetic sensations in his own particukr 
termlnologj As pressure upon the cord Increases, compression of tlic 
pyramidal tracts occurs and spastic paralysis and increased tend® 
rclleies appear Spastldty, marked reflex movements, and nrasoilar 
rigidity with contractures may become very pronounced in these typo 
of slow cord compression, Sphlncterlc loss is a late feature of tbc*e 
cases and Is usually preceded by lesser degrees of iacootinence. Sen- 
sory disturbances vary in direct relation to the degree of mvolvon^ 
of the afferent fiber tracts in the cord. Trophic disturbances of w 
skin are quick to develop In the presence of poor nursing care sm 
prolonged periods of confinement In bed, and it Is to the 
everyone concerned that such lesions do not de\Tlop in these^ncDti 
who are always a great nursing core and whose eventual ouiioot miy 
be precarious enough because of their spinal cord lesion alooc. 

Birtit Injusits — A very important cause of motor 
children is caused by Injury to the spinal cord as the result of 
aeddentfl In the opinion of Crotbers * the majoniy of 
to the * Imposition of the uophyslologic force of traction, krot^ 
emphaalza the fact that the management of these 
upon the Intactness and re-education of the physiologic 
than upon the exact nature of the anatomic lesion If the lesl^ 
fined to the spinal cord, the child at least has the advantage of a prt^ 
mentality The most common deformity presented Is 
the clinical picture may vary enormously with the degrees oi 
Injury which may be present. The least favorable cases are of 
those with physiologic or anatomic destruction of the lumbar 
ment of the cord Urinary sepsis and trophic ulcers complica e 
care of these patients. Complete flnedd paraplegia may be pr ^ 
some cases due to an almost complete destruction of the nnno* 
spinal cord 

iNiicnoDS Diseases —A Inrge number of Jpln»f cord ^ 
been grouped under tie term "myelitis." 
substance is probably never pnmary Infection may reach the 
the vascular supply and not Infrequently follows the e»nthenami« 
and sepdcemic disuses 

Acute cases produce the nmxunum damage In a few days 
reqiilre weeks If death does not result, gradual 
occur Decubitus lesions ore serious cxHnplIcatlons In these cases- , 
spasUdty develops there Is rarely any recession and the 
state which has been described results LocaUred muscle atropcy ui-- 
to involvement of the anterior gray matter never Improves. 


rLACClD PARAPIJGIA 

In direct contrast to tbe spastic paraplegic state Is a 
the lower extremiUes which is completely flaedd As was ^ 
vioasly luch a Dacdd paraplegU presents the symptoms of • 
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neuroa is unin jured, the trophic nerve supply to the muscles Is intact 
and the Intelligent employment of trmssagc and active and passive 
movements wQi accorapliah more with far less danger of harmful 
results. 

On the contrary m the flacdd paraplegias electrotherapy may be 
used to great advantage Electrotherapy is indicated to prevent the 
atrophy of muscles and fibrosis to increase nutrition and to conserve 
the functional capaaty of paralyied muscles until sufficient return of 
function has talen place to permit of active motion. 

Since the days of Duebenne neurologists have agreed that elec 
trotherapy is of service m hastening the return of function m muscles 
paralyzrf as the result of lesions of the lower motor neuron Although 
some physiologists have felt that it was useless others hait shown by 
aperhnental studies that there is a sound basis for the belief that 
electrotherapy Is of distinct beoefiL Recently it has been shown par 
ticularly In peripheral nerve lesions that a more advanced type of 
regeneration of the nerve occurs when the denervated extremity is 
treated by electrotherapy 

It is necessary to understand clearly the method of action of treat 
ment by electricity Stunulation by an electnc current of sufficient 
strength produces a contraction of the muscle It is this active con 
traction which conserves the volume and nutrition and keeps the 
muscle fibers in a functional state adequate for voluntary movement 
when regeneration occurs The only requirement of electrotherapy is 
that It produces a contraction of the par^yzed muscle This cannot be 
product by the faradic current because the duration of each stimulus 
Is too short in relation to the changed chronaxia of the nerve and 
muscle Galvanic current must be used therefore It may be used in 
its simplest form of a continuous current with a make and break key, 
or in the form of smusoidal currents of various wave typies 

It has been said that a continuous current which pr^uces a sharp 
contraction at the make or break Is of little value b^use it does not 
resemble the normal contraction of a muscle On the other hand it 
Is said that the sinusoidal current produces a alow contraction which 


IS more nearly normal Physiologic experiments have never shown that 
muscles contract slowly in their Dormal state It may be accepted that 
the muscle contractions which result from the interrupted galvanic cur 
rent stimulation are as useful as any other type of gah’amc currenL 
The rapidity of the musde contractions can produce no harm after 
the second week foUowing injury or surgical procedures Dimng 
the tint two weeks the muscles should be kept at rest After this 
period sudden contractions are as useful as slow ones The force of 
the contraction may be modified bv the strength of the current Inter 
tupted galvanic current is often painful and therefore other twn 
Of ^ves are useful In chfidren or sensitive patients Since the musde 
^^ction occurs only upon making and breaking the currmt nro- 

^ be applied ^rith 

•l>0rt mal« and breaks by tht uk of a suitable^ltclrodc 
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Active and Passive Movements — ^Hcrc, again, spastidly may In- 
terfere seriously udlh atlempU lo use active and passive movetnents in 
the treatment of a spastic paraplegia Often when the patient attempts 
lo perform an nctlvTJ mo\ ement the spasticity of the extremity becomes 
90 marked that the limb becomes rigid, stiff, and ^mmovabl^ This b 
particularly true if the patient Is not relaxed completely or If he feeh 
that the movement must be performed upon command Consequently 
active movemenU In spastic patients roust be begun slowly and very 
gradually, and unusual patience on the part of the patient and the 
nurse is imperative 

This Is not true of flaccid paralysis Active movements most be 
attempted and may be pushed as rapidly as the patient s progress per 
mits. It is wise to aid the patient if necessary, so that the cot^j^ 
range of the particular movement b performed Movements which 
occur reflcxiy In spastic paralysis must be difTerratiated from true 
voluntary raov’cmenta and must not be Interpreted as evidence of re- 
turn of motion. 

Passive movements may be employed lo greater advantage 
active movements In spastic cxtrcmlUed They must be used cattmlly 
and gently, however, so that large defensive reflex roovenaents 
not be eidled- As Langley • has pointed out intenruttent P***5 I.m 
active stretching forces lymph, and so presumably metabolk pr«octs, 
from the muscles. Moreover, such acUve or passive movements mtc a 
distinct Influence upon the formation of connective tissue, the fwma 
tion beginning rather qukJdy In lower motor neuron lesions Part o 
the late contractures In flaedd pai^y^ may be due to the shrinkage 
of this newly formed tissue which is soft and extensible 
passive movements will stretch the developing connective tissue fioen 
so that, when they do shrink, there may be less tendency to a coo 
tracture , 

Passive movements may be carried out very well In conjunctbnwl^ 
massage. They help to stretch contractures which have 
curved and to prevent those which Invariably occur in an 
or denervated muscle They also increase the range of motion to » 
already stiffened joint and help to keep a mobfle Joint active wtwq 
when the time comes It Is ready to i^orm its part as an 
mechanism Finally such movements help to re-educate the musda w 
performing normal movements Each separate passive c^^tcise sw*^ 
be individualiied and the patient shoald be required to 
attempt to perform the movement alraultaneously or to attempt to 
the part in the posiuon imposed upon It 


Hectrothempy—The njc of dectiothcrapy In spjutJc 

IwUCTtj accrapiUho vary btUe a, compairi to the toolte wU^ ^ 
be obtained In the flaedd oaraivan Aa a matter of fact the beigbl^ 


flaedd paralysis As a matter of fact the 1 


actlviuo of the spastic extremities may offer stro^ 
indiraUons to Its use In upper motor neuron lesions, musde al^ 
* ' cunrf^ the lower motw 


does not occur except as t 


Spastic and Flaccid Paraplegia 


33 



Fm. 8 — Thofnai type of aUper if&it vhkb may be motfiSed u desired for a paralyik 
of Ibe kmv nunjill> 

Contractions of muscles produced by electric current are a valuable 
aid to rc-educatioQ and acti\T motion Although the patient may not 
be able to produce dorsiflcnon s*oluntarfl> the ankle may be held In 
that position after electncal stimulation has produced dorslfleiion 



32 


Brain and Spinal Cord LciIqm 



Dr« nwnths followiag the paralysis, the mtocies 

thi* Unipolar stimulation will produce conlractioctf m 

turiinnl a£f^ed by the weakest currents, because of fon^ 

faUguc in tbo* muado mnst te 
to fpll muscle sense may be defective and the patient is nnsbie 

stlmiilfittrtn affected muscles beaime less irritable and ompo^ 

alone mav ® spread of curretit to unparalyzed muscles 

trodes ^ ^ patient Tbereforc, UpoUr efe 

alwavs take ni^ ^ Although polar inverswa does not 

nuin^«r of degenerated muscles, it occurs in such » I*y 

nle^e It is >hould be used « the utive 

used to'^re^? paralyzed muscles care mint be 

tng muscles TM. f gnavitv from acting ngnlnst the enntraa 

lo^ts and mnv movements of segments about ^ 

“t '»><«>«■ The estl^r, of the foot 
d!X **'*’ Ortremlly in a position ol inot 

the leg on a boai at th^ter .nrf«. 
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Fil xa— ^ rifflpb typ* of wilker Bade t ®rdbi*i7 f»» pipe taD-beutot 

cuUn, vsy useful lo the fint mftinf tttempu o( t putple^ peiuest, 

M that It may prove more desirable to use bgbl cruwllne posterior 
molded splints which may be removed easflv for massage and passlVT 
raoveitienls There Is no reason for usmg heavy plaster -ol Paris boots 
which are out of all proportion to the effect desired Adhesive tape 
straps from the sole of the foot to the dorsmn of the leg may also be 
effective. 

the ^tient becomes ambulatory tie most satisfactory splint 
to prevent footdrop Is one pottcmed ofter that shown in Figure 7 
This is a simple device and am be attached to the shoe easily As Is 
usually the case the remamder of the extremity also requires support, 
A modification of the Thomas caliper splint may be employed (Fig. 8) 
A spring lock at the knee joint enables the patient to flex knee 
when he sits When be Is standing or walking this lock doses and the 
knee is kept in extension. The additional footdrop splint may be at 
tached wry simply to this type of apparatus Figure 9 IHustratea an 
other variety of qilint which may be used when the residual paralysis 
affects the lower leg predominantly 

^ercise and Muscle Re-education.— Very often the paniplegjc 
patient Is looked upon b\ his ph>’sfdan with the same air of bopdess- 
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Care must be exercised In trcotlng areas ol sbn in 
has been destroyed Bums are proouced easily, and when 
once occurs healing Is difficulL _ , .i mntract 

^Vhen the nerves and muscles have recovered suffidently 
to faradic stimuli both galvanic and faradlc slhnulatioa are a 
the purpose of the latter being to produce more prolonged or 
contractions, 

SpllntB, — ^We have found splints of Ltlle or no use 
of spastic paralysis of the lower extremities once it 
fonnities and contractures may In part be prevented from 
by massage and passive movements of the jomts WTien tM ^ 

Is confined to bed the extremities should be kept in 
abduction by the use of sandbags and pillows. The feet ^ 

held up in a functional position m order to overcome a fon^™ 
of the feet, by a foot board which can be moved up and do 
frame of the bed to accommodate to the position of the patieo 
On the contrary much can be done by the intelligent 
In cases of fUedd paraplegia WTifle the patient is In bed 
may be avoided by the use of sandbags against the soles ot 
tient 5 feet and a cradle over the legs to keep the weight of ^ 
clothes off the feet. These require careful and constant adjastmeu 
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floor of this aisle consists of a board upon rrhlch are painted square 
which are numbered These vary In sue The patient attempts 
to place his feet within these spaces and as his skill de\-elops the wider 
utillred The results of this method may be increased by 
^ying the patient observe the mox-ements of his legs in a mirror 
(rigs II 12) 

\\ c ha\e also found that the mo\'ements of the lower extremities may 
DC more easfly performed in slf^Uy warm water This Is true of the 
of spastic as well as flaedd paralysis A Hubbard tnnV (pig 
13; B m excellent means of carrying out these underwater mo\*ements 
. 1 !?? 1 ^ installed in the basement of the patient s home 

relath*ely inexpensive It is extremely valuable, 

examples of methods of re-educaUon of the muscles of 
^ lower eitremiUcs may be mulUphed many times In more ad 
Weyde may ba usad or a rowing machine 
^ cmplr^cd to adrantage Just as In the re-education of the 
P™*“diST educative eaerdses for the lower extreml 
titt Intngue the patient and secure his whole hearted co-opcratlon 

cord disease 

Ube, dorsalis produce, atasla in the lower eitretdtie, whiS 
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neas as Is tlie hemiplegic one. Many times massage, active 
movements electrotherapy and splmting are earned out u 

lively until the patient Is ambulatory and then his farther treatmon. 
neglected, ^ 

It Is necessary to teach the recovering patient to use his recov^^ 
muscles to his best advanUge He must be taught to walh a«atD 
one may feel that this will be accomplished gradually In spite ^ 
may be done our cases have progressed more rapidly as the res 
directed miwJe exercises and re-education ^ 

One of the simplest devices to teach the patient to use ha 
ties may be made of small iron pipes and Is similar to a bahy*8 
The patient stands within this frame which is on rollers and roa aa 
weight upon his arms grasping the sides with his bands (Fig. lol 
Another excellent method of re-education In waiUng is to 
patient walk in an aisle bounded by Iron pipes which may be 
easily and upon which he may rest his weight as he progresses* t 
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4 In the standing position the patient should place one foot In front 
of the other With his hands across the chest he should Sex his tnees 
and then slowly raise himself 

5 The second exercise may be repeated and extended so that the 
patient places one foot behind the other This requires and educates 
the sense of balance 

6 Wth the feet together the patient should stand alone with his 
hands on his hips 

7 Wth the feet separated m a normal position of standing and 
without a cane, the patient should perform various acts with the bands 
and arms 

'Ihese exercises may be lengthened and enlarged as the patient de- 
\‘E]op 5 his coordination and of course are as valuable m cases of 
flaedd paraplegia of spinal cord origin as they are for patients with 
tabes dorsalis 

Surgery — Marked deforming contractures may follow neglected 
cases of spinal cord invoIvcmenL Attention has been called to the 
flexor and adductor contractures in spastic paraplegia. Division of 
tendons peripheral nerve section such as severance of the obturator 
Dcr.’cs in adductor spasm and extensive posterior spinal root sections 
must be considered as a part of the treatment of th^ cases Often a 
bedridden patient may be made ambulatory by posterior root section 
After such a procedure the patient must be tr^ed thoroughly and 
per^tently by re-educatiODal exercises and other physical tier^jeutlc 
methods 

Modification of Treatment Because of Sensory Disturbances. — 
The loss of sensation is variable os a result of spinal cord lesions 
Cauda eqmna invohtment fa characterlred commonly by sensory loss 
about the buttocks This has given rise to the term ‘^saddle anesthesia. 

Because of the sensory disturbances present extreme care must be 
taken to avoid decubitus lesions of the skin of the bock and buttocks 
The skin must be kept scrupulously dean and dry Alcohol rubs and 
the appbeation of cocoa butler should be used freely If possible the 
patient should be turned on the side and propped there by pillows 
80 that strain on the paravertebral musdes fa avoided This distributes 
the pressure of the body over various areas of skin and allows the back 
to be treated cfBdently 

Harsh stiff linen sheets which bum the skin must be avoided The 
hnen must be changed Immediately If It becomes soiled from on In 
continence of urine or feces 

Decubitus lesions may be treated with excellent results by a few 
simple procedures at the patients bedside Care should be taken to 
□tbride the ulcers of all necrotic tissue Undermining sloughmg 
pockets of dead tissue should be searched for and removed After such 
ddbridement the wound may be gently deansed with fiun soap and 
water and Irrigated with normal saline solution. It should then be dried 



QO rOk«»t«T 16 
OO IvabDM a 


Brain and Spinal Cord Letions 



F*, y — Pttkirt pwfofTofaif exacba tada niff to • 


treated very successfully by a syitera of tbe 

described TTiere Is a considerable amount of liter ature 
results of treatment of tabes dorsalis by Frfinlel eieras^ 

Frenkel • has described two classes of ocerdses tbj^ tsuidit 
ndden and those for ambulatory patients In bed the^oM 
to flex, abduct adduct and extend «cb leg natJeit 

simultaneously The knees and hips are also and 

should place the heel of one foot on the knee of the 
then pass It slowly down the tibia toward the mav be 

should be carried out with the eyes opened and closM 
repeated twice dafly for as long a time as the patient s conoJ J 

For ambulatory patients FrSntel has described the foflowiag 
liable series of exercises 

r The patient is placed with his back to a chair and to 

heels together is asked to lower himself slowly into the 
nsc m the same manner Crutches or canes should ^ the 

may howevTr be necessary at first to provide the patient wi 
support of an attendant T^Ttinx 

a One leg may be placed at the distance of an ordina^ n^ilrtal 
step in front of the other and then returned accurately io mC 
position The patient may support himself during this exercise, 
uecessary with a cane , ^ 

t, The patient Is asked to walk several steps slowly and witn 
dsioD 
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A ImuDectomy wis performed and the corapresslon dne to the bony 
fragments was removed For the last two years the pjatient has received 
masage active and passlw movements, eJectrotberapy and rc-educatrve 
eierdses. He is now able to walk with the aid of crutches Ha abOity to stand 
trith the support of ha crutch at the end of the two-year penod is shown 
in Figure 13 Persistent dally re-educalnr eierdses at home pla>’ed a very 
important pert m tha mans rehabDitatfon and he was seen at frequent 
intervals alter ha discharge from the hospital in order that new exerdse* 
might be provided as ha condition improveiJ 

H S-, a 48-year-old housewife was injured In an automobile aeddent and 
suffered, among other Injuries a fracture-dislocation of the fifth cervical 
vertebra. She immedately showed signs of a physiologic lesion of the spinal 
cord, with only a slight amount of molsoo In the arms and hands. Tbe legs 
were completely paralj'aed. For four months she had no treatment of any 
kind and no attempt was made to reduce the fracture whDe it was still fresh. 
The improvement in her canditloo during that period was essentially nil 
When she was first seen to tha dime it was discovered that she not only 
had an incomplete lesion of the cord but also a complete snbaracfanolda] block. 
Tbe dislocation had edsted for too long a tlooe to make reduction possible 
therefore a laminectomy was perfonned Immediatdy her symptoms began 
to disappear She was started upon a course of systematic piyiical therapy 
Including beat, massage active and passive eaercise* Her re ern try was so 
rapid that sbe was discharged from the hospital fourteen days afto- the opera 
tloD and m three weeks from the date of discharge she wa^ed Into the o&e 
for a ch e ck up vedt. Physical therapy has been used cootmuously untfl the 
present, with special emphasis on re-edocBtive active purposeful movements. 
Now leas than oaie year after operation she walks alone without a cane or 
other stqDport of any kind and she can use both hands accuratdy and 
noTToany except for a few fine movements. 
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With a Simple heat lamp and left exposed as long as possible to the 
open air Only aseptic surgical technic should be used In the tieahnen 
of such ulcers, deify care Is Imperative. Frequent expos^ 
ultraviolet light has been of great aid In the rapid healing of suai 
lesions in our patients 

In many spinal cord disturbances, perforating ulcers of the lar^ 1* 
and heel occur These too must be kept dean and free fro® 

Uon They are usuaDy painless and be^ as a caDos or 
tion follows and If untreated tbe bone may become dennded. 
heat and ultraviolet If^t exposures aid materially In keeping tnese 
lesions dry and dean 


Report of Cases. — The results which may be obtained by the per 
alstent use of these therapeuUc measures in spinal cord Injuri® W 
be Diustated by a brief redtal of tbe foDowIng cases 

, ® '■*> "sni 46 rtcdrtd a fraclnrc-cMocaHni 

Imito vwtAra In an auloroobnc aeddant In lojo TIiCTa to « 
flaodd poial^ ol both I<nm otranlUo. Thara TO IncontinaiW £ 

^ TO In* of Knaatina mraf tha araa mpplW to’ A* 6“ 
lumbar^ aB tha mcral tagmanu of tba cord. Sir waaki alilBaa aflat 
tnjory before be wa» brocfht for surreal treatment. 
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PHYSICAL THERAPY IN BACK INJURIES 
Hahry E Mock il D 

General Back Injuries 

B*cl.ache Is one of the oldest complaiots of the human race. Failure 
of our profession to soKt more thoroughly the cause or causes of this 
condition and to rehe\e adequately the sufferers from back pain has 
made one of the most fertile fields io the category of human all 
meats for exploitation by the many unqualified to treat the condition 
It Is not the purpose of this chapter to offer physical therapy as a 
cure-all for these back conditions. 

For the physician who is seeiog the occasional back coDdlUon or 
who fa unfamiliar with the rather intricate methods of diagnosing or 
differentiating between the various back lesions physical therapy may 
come os a new and eas> experiment to be tried out on such cases 
Undoubtedly a certain per cent of his patients will be benefited but 
a large per cent will be unrelieved and disgruntled not only with the 
physldan but with the method 

For the physldan who is prone to diagnose low back pain as a 
'’sacro-Ihac doease,” or a painful back following injtir> with negative 
X ray findings as tt “back strain or a shpping vertebra or “slipping 
sacro-Qiac, and who has de\ doped the hahit of treating all these con 
dltlons by the rather simple method of applying a back brace or a 
special bdl physical therapy may be frowned upon as a time wasting 
needless procedure True rather a high percentage of his cases may 
be relie\-^ of their back pam but In a large number such a procedure 
gl'Ts too prolonged a disablllt\ and lea^^es many a working man more 
or less permanently disabled due to the stiffening of the back musdes 
ligaments and aponeuroses. 

For the surgeon who fa thoroughly wrsed In the diagnosis and treat 
ment of back lesions who has tried out all the old methods of traction 
casts sacro-iliac bdts and back braces and who has seen the high 
percentage of failure to relle\*c inaD> persistent low back or to 

P^tnt permanent disability In manj compression fractures there has 
been a growing tendency to resort to operaliv’e procedure vlx. bone 
Paits or other bone^iridging methods Such a one If he has become 
to operati\-e procedures ma> foil to gi\T the time and energy 
necessary to cany out a thorough course of physical therapy before 
wibjecUng his patient to surgery 
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From the advertisements in lay Journals and from some of the 
therapeutic claims made by the manufacturers of certain physical 
therapy apparatus it is evident that the pretensions of this form of 
therapy equal or surpass the fraudulent claims made for drug therapy 
in the palmy days of patent medicines 

It may be asserted that the medical profession has no pnority nghts 
to massage, electrotherapy mechanotherapy or other physical therapy 
measures but when it comes to dealing m human health and human 
hfe DO lay Institution and no Individual be he physician or otherwise 
has a mor^ right to practice this or any other form of therapy without 
a thorough knowledge of diagnosis and an adequate understanding of 
the given therapy 

Review of the medical literature of the last two decades reveals the 
vast amount of thou^t and effort that has been given to this question 
of disabling back conditions Many theoretical explanations ha\T been 
advanced by various authors to explain the causes of disabling back 
condlbons especially the low back pain These theoncs have been 
adopted as p^tive facts by the profession Thus we have run the 
gauntlet of “aacro-UIac slipping sacro-Uiac sprains or sacro-fliac 
disease or displacements Then came the dia^osis of lumbosacral 
sprain and Its differential diagnosis from sacro-lliac sprain ” More 
recently the weight of opinion has swung from this mechanical or 
anatomic explanation for these conditions to a systenuc or tone basis 
and thus the theory has been ads’anced that the true cause for many of 
these low hack pains U a ‘^lyofasdtb Still more recently we find 
great weight being given to faulty posture and to the abnormal ana 
tomic construction of the spine. During the last two >Tars almost every 
report of a roentgenogram of the back refers to the relationship of 
the fifth lumbar \*ertebra and the sacrum and a faulty angle at this 
joint is frequentlj assumed to be the cause of the trouble 

Many of these diagnostic titles are still recognized by the profession 
as real conditloas while others have been discarded or are not rccog 
uiied as of real importance 

SchaufDer ^ sums up the situation as follows 


Ctrefol attentioo to the history and to the mode of onset and course of the 
back pain wiH help to dedde whether one is detdlag with a sprain or a 
Mechanical strain, hoe years sacro-IlDic dlsplaceroents or sprains have been 
overplayed. Then the honors were divided between lumbosacral and iscio- 
uiic sprains or they were simply said to be a low hack sprain. Now the pen 
duhnn has swung far to the opposite side artd many articles in recent litera 
tttre claim that ail these back pains are (oodc. Jlyofasdtis Is the Dooolar 
term 


As always the truth lies between th extreme views. There are lesloos 
mechanical and any associated Inflammatko is of a traumatic tyoe 
not at aH of a bacterial type. There are many others which are purely 
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The physidan who is willing to treat back lesicms, altboogh be b 
not completely satisfied with his diagnosis, too often uses Inadeqtaie 
physical therapy measures because he likewise has an unsatisfactory 
understanding of real physical therapy methods. Thus I have seen 
patients who for months have gone to physicians for only (Datbcmy 
treatments or for light treatments without receiving any boefiL 
The physician who Is accustomed to use back braces or spcaal back 
belts will find physical thcraj^, if used properly and for the purpose 
of maintaining function In a group of joints that are held hmnahihred 
by the mechanism an invaluable adjunct to his usual procedure, 
ilost surgeons hesitate a long time ^fore ankylodng one of the 
joints of on extremity Two or three joints of the back, however cm 
be ankylosed without any great loss of function because of the great 
number of back joints The loss of function when resolting usuaD)' 
comes from the prolonged fixation of the after trcata^eIlL Neverthe- 
less this operation on the back Is an extremely major affair, fraught 
with real dangers in many of our hands and should be used (jcly a* * 
lost resort. The usual nonoperative surgical procedures, combmed with 
carefully supervised and adequate physical therapy Wll obviate many 
such operations, WTien it is necessary and is performed the same ca^ 
fully directed physical therapy will prevait loss of function to the 
remaMng back joints and wQl hasten the ultimate recovery 
During the last decade physical therapy has received very eileiolrt 
consideration by the medail profession, ilany rather extrsvaguu 
claims for Its usefulness have been made within the profession, 
as from many sources outside the profession. Some Ichtd of physkat 
tterapy usually requiring complicated and often expensive machiaes 
for Its ad mini stration h^ been advocated for ahnoest every 
disease. Here again these back conditions have proved a feitiJo noo 
for the 80-caUed “physiotherapist” 
jUmost every community of any size now has one or mo re 
medical Instltutlona for the administration of various forms of pb^cai 
therapy Here is an actual advertisement typical of such insritatwos 
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tberefrom, and cottieqoently injariea of the spine are liable to be ccKnpbcated 
by imtJvcnent ritb« of the spinal cord itself or of the emerging oerve roots, 
Fartbenoore It Is probably owing to the presence of the spinal cord that 
Injuries of the spine are particularly liable to be followed by fmictJooal 
disorder 

Musculatuh. — Tbe apparently complicated arrangement of the raoscles 
of region may be partly simplified by dividing them Into separate layers 
Of these, tbe first two appertain to the tipper extremity tncloding tbe 
shoulder girdle, and tbe fonrth and fifth layers are more truly spinal 
First Layer Trapezius latiaslraus doral 
Second Layer Levator anguli scapulae, rhomboids 

Third Layer Senatus posticus superior and infenor splcnlos colli and 
caplui 

Fourth Layer Sacral and Lumbar Regions — Erector splnae 
Thoradc Re^n IbocoBtalls accessorius, Icngfasimus dorsi spinalis dorsi 
Cervical Region Ccrvicalis ascendens, transvemlis cemas trachdoma*- 
tffld cotnpteras bh*enter cervkis cplnahs coIU 
Fifth Layer Sembplnalls dorii semiiplnalls coIIi, multlfidus splnae ro- 
tatores sphue intersphialea extensor coccygts, Intcrtransitrsales, rectus capi 
ttt poill^ major and minor supenor and Inferior oblique 


At first sight such a bald recital of tbe different muscles as given b test 
books of anatomy is coofusbg and even irritatbg Let as, therefore, en 
dearor to simplify the pirobleni as follows 


Fourth Layer Tbe erector spmae” has a strong tendbxios ongb from 
tbe niac crest, tbe sacrum and tbe lumbar spbes and dMda bto three 
muscular masses 

The outer — the sacrolutnhalta, wllb its proJoDgalkais mosculos accessorius, 
and cemcilia ascendens — is attached to the angles of the riba 

Tbe middle — the longissimos doni with it* prolongaUcms transi'crsalls 
coDI and tracbelomastaid— is attached to tbe transverse processes of the 
Nertebrae 

The inner — the ipmalls dorsi with its prolongations — b attached to tbe 
spbous processes of the \Trtebrae 

Fifth Layer Tbe greater part of the inusd« constltulbg thb layer forms 
a asm which fifls the space between the trans%-erse and spinous processes of 
the i-ertcbrae and tbe general direction o( the fibers li oblique Tbe bter 
transi-enaJes pass between tbe transverse processes of adjacent \rrtebrae and 
^ btenplnales between tbe spinous processes Tbe semfapinalb dorsi and 
collJ the multlfidus splnae and tbe rotatores spmae pass obliquely between 
the Inverse processes and tbe s-ertebral s^nes The more superficial 
P“* os-er Severn] vertebrae, while the deeper bundles pass between 
•djacoit vertebrae. 


UrtM AwKroaosis — Slany cases of prolonged disability are caused by 
tnt^ u apawtiroris or rather by Injudicious treatment of such 
injurta by prolonged rest until adhesions and scar tissue have fornwd In 
and about Ihb structure or iU eitensloni 
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toxic a myofasdtis or arthritis is shniUr to nnocukr or joint rheumatism k 
the limbs or to a tocdc neuritis In the back there b ibo a large groep of t 
mixed type. Posture was a predbposlog cause, or Injury an ^ting aoe, 
but the toxic clement is responilble for the cootlnoance of the trocblc. 


It Is evident therefore that before an adequate line of treatment esn 
be developed for injuries of the back, a clear understanding must be 
had of the diagnosis and differential diagnosis of not only the trauma 
but all associated conditions which ini^t Influence the back disability 


Anatomy of Back, — The anatomy of the back must be thoroo^^ 
understood if one is intelligently to treat Injuries of the back. A 
of the regional anatomy once or twice a year is not too much to ask oi 
the surgeon caring for back conditions I am opposed to one’s 
simply a “back specialist” There Is too great a tendency to 
all general and local conditions In terms of back disease or Injury 
One must be a good general surgeon if he is to meet the sorp 
cal problems presented by back injuries Again, there axe fiequ®^ 
associated Injuries In distant parts of the body, in the skull, ^ 
tremities the abdomen (os a ruptured Uver or kJdn^ ot 
requiring general surgical knowledge which cannot be met V 
genuine “back specialist” 


Sron. — The surgical anatomy of the spine has been ^ 
many excellent anatomists and chnldans Rather than 
ent features of these articles the following quotation Is taken 
Fisher’s book on Manipulcitve Surgery ■ 


of ti 


A brief reference to some spedil points In the surgk^ mritan 

spine ind to the nonnal range o( movement possible in the ^ -.^Utke* 
thereof is an indispensable preliminary to any discusslcc oi tne 
therein 'which are amenable to miintpnliirirm and of the manipc™ . 
Involved, For the general anatomy of this complicated regic*^ rtMr five 
referred to lift textbooks of anatomy As, however, the latter «rmunt 

any reliable Information upon the movementi of the spine * , Lorett 

will be given In whldi we than foDow the admirable ohservatl^ ca ^ 
The ipine Is an elMtlf cnlomn, the strength of which d^jends on 
that It c cmsl iti of a number of vertebrae, the degree of The 

Individual bone* being slight, but the sum of movement fa 
arrangement of the spine In a series of curves also giv« far 8^*?^ weakest 
to the spine for a vertical force Is decompoeed by the cur^ 
mechanical point in the spine fa where the comparatively rigid cjciiwu 
meets the more mobDe lumbar portion , , .^hrries fa 

The prolonged natore of the dfaablement fonowing many 
not difficult to underhand U we bear In mind the extreme 
region and the multfpUdty of the JoJots, ligaments, and mtisdea 
iherewith. The Important Uct nnat never be overlooked that the 
traveraes the neural canal of the vertArae and that important nerves 
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physiologic coivc can be increased sll^tly the greater part of the apparent 
movement occurring at the ocdpito-atlantal joint 
LaUnl Flesion — ^As we have seen this movement Is always combined 
with a certain amount of rotation, but the lateral flexion factor is most 
marked in the lumber zone It h uiterestlng and important to note that when 
the Hilne fa flcied lateial flexion occurs at a higher level in this region, and 
at a lower levd when the spine b hyperextended 

Rotation — In striking contrast to the lateral flexion element the rotatory 
element fa almost negligible in the lumbar region, but Is moat marked m the 
dorsal and cervical regloiL It fa not difficult to understand why this should 
be BO if the r^er will glance at the shape of the articrdar proceses in the 
different zones. Here again when the spine b fixed rotation occurs at a 
higher level than In the erect position but when the spine fa hyperextended 
It a kmer level Thus, by altering the degree of flexion or extension of the 
spine, the efl'ect of rotation and Lateral flexion can be brought to bear on 
successive spinal regions. 



Fra. I — Coojtruftil tbKnce f upper kit treia Tne proce* 1 sacjiu n. Weak back lor 
yeaxt Recenlly tafered ilijht faijuiy with marked tiiCiraK in back r**" 

Pathologic Condltiona. — The following dassrficatlon is one adopted 
by ^ author for the purpose of depicting the pathologic possfbUitJes 
In the spine itself as well os those pathologic conditions which are es 
traneous to the spine but which may cause referred pain in the back 

I CONCEKTTAL DEFECTS 

A. Absence of a \-erlebni or portions of one or more \‘crtebrae 

(PIff i) 

1 Spina bifida occulta 
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Lioaiuent* — These are ex ce edingly nomcroaa and for theh drtaOed d^ 
scriptloo a textbook of anatomy abould be studied It will be loffidenl roeriy 
to mention that not only are there ligamenta which stretch b e tween the th 
tebral bodies (anterior and posterior common bgamenti and intcrverteteil 
discs) but also ligaments whldi connect the articular pro c esses, la min ae, 
splnoos, and trans\*CTSc proceees Further there are ligaments co oo ec ti n g 
the heads of the ribs with the bodies of the vertebrae and othen cemnertlnf 
the necks and tubercles of the rtta with the transverse proc as ea. In the i^o« 
cervical and lumbosacral region there are other Important Hgnmmt s havtni 
special functions. 


Spinai SuaoiCAL LANimARxs — A few of the most Important and 
of these are given Five minutes spent In committing them to memoey will 
be amply repaid 

Root of Spine of Scapula Interval between third and fourth dorsal 
Inferior Angle of Scapula Interval between seventh and dghih donil 
SpIlMS 

Highest Point of Hlac Crest (Interillac Plane) Fourth lumbar spine 
Posterior Superior Iliac Spine Second sacrnl spine 
Spinal Cord Ends First lumbar spine (transp^oric plane) 

Spinal Theca Ends Third sacral spine 


MovniENTS OP THE Spine. — ^T bc actual menTments Id the 5^ 
are really less than might at first sight be assumed on observing roll lora^ 
flexion for a considerable amount of the apparent movemeBt ts pelw ^ 
takes place at the hip Joints and some of the movement occurs between 
ikon and the spine. 

If we are desirous of ascertaining the actual movements of the spl^ 
some means must be taken of firin g the pelvis, and torreclioo ” . 

for movement at the ocdpllo^tlantal joint Similarly If eiercbes ^ 
manlpulaUons are performed wblch are Intended to act upcc the spine 
the pelvis should be fixed. , 

The actual movements may be divided into flexion extenslcu, mda ^ 
plkated movement— lateral flexion roUtkm There is no such moytsnffiijD 
a pure lateral flexion for a certain amount of rotatkiii Inevitsl«y 
p^Ia this. Similarly rotation b always accompanied l^ a errtata 
of lateral flexion It b Important to remember however that there b » 
turn in the degree of the rotatory and the lateral flciiciti elements, 
tively In the various regions of the spine The nature of the iDo%TBJenu 
largely mflueoced by the shape and the direction of articular surfaces 
Fl^on (Bending Forward) —Thb movement b mart 
iQinbar region and a pcmlble until the normal forward convexity la 
tMy obHt^^ The movement fa more marked tberefcae, to 
part of the lumbar region In the cervical region flexion can occur 
phy^ologlc curve fa obUterated Mart of ti^warait movement of 
the ocdpitc«tlantal Joint dorsil rt^« 

movem^ fa very slight but the nonnal convexity backward fa Wtiy 
tocreased 

Bachcml) —Tib morarat Is most fr« b ^ 
^ lower dorsal vertebrae. Very little movement to 
direction occurs to the remainder of the dorsal region and fa the «ck 
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n. POSTtrUAL AND ACQUIUZD DEFECTS 

A. Kyphosis 
B Scoliosis 
C Lordosis 
D Spondylolisthesis 
E, Etorsal round back 
F Posterior displacement 

G “If the spinal column is not deviated laterally and Its nor 
trml lordotic and kyphotic anteroposterior curves are not 
exaggerated if the spinal curves which are associated with 
the habitual posture of the indi\ndual are not so extreme 
as to threaten or produce joint and musde strain or disturb- 
ance of the visceral relations if the jxisture is such that 
there still remains a margin of safety^ which allows more 
mobility in all directions the spinal curves and the wei^t 
baring lines of the lower extremities may be said to fall 
within normal limits for the Individual under consideni 
tion ® 

ni Diseases or the Back 

A In the spinal column proper 

1 Osteo arthntis 

(a) Usually hypertrophic 

(b) Ankylosing arthritis (SlrUmpell Marie disease) 

(c) Jlay be destructive type 

(d) Of unfcnoini infectious origm 

(e) Nelsserian 

(f) Toxic, traumatic 

2 Synovitis (lateral arUculalion) 

3 Osteomalacia 

4 KUmmell s disease 

5 Vertebral epiphysitis 

6 Herniation of intervertebral disc 

7 Abscess of disc 

8 Spondylitis 

(a) Tuberculosis 

(b) Osteomjelltis 

(c) Sj'phnis 

(d) T>'phoId spine 

(e) Sporotricbwls, etc, 

9 Tumors 

(a) Usually metastatic carcinoma 

(b) Sarcoma 

(c) GIant<e]Ied tumors 

(d) H>-pemephroma 

(e) Hemangioma of vertebral bodies 
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3 Hemlvcrtebme 

3 Klippcl Fen syndrome (absence of two or more cervical 
vertebrae) 

B Extra vertebrae 
I Eighth ccr\ncal 
3 Sixth lumbar 
3 Fourth lumbar 

C Faulty angulation of fifth lumbar on sacrum — a congenital 
spondylolisthesis 
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3 Contoslon of the cord 
4. Hemorrhage mto the cord 
5 Tearing of the ner\e roots 

(a) Brachial plexus ctulsioo 

(b) Cauda eqmoa lesions 

C S u r ruim ding the spinal column — Soft tissue injuries 
I Strains — traumatic lumbago or myofasatis 
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B ’UHthln the spinal canal 

1 Spinal meningitis 

2 Spinal syphilis 

3 Tabes dorsalis 

4 Syringomyelia 

5 Multiple sclerosis 

6 Cord tumors 

7 Poliomyelitis and myelitis 

8 Cord clmngcs due to pcmidous anemia 

9 Extradural abscess 

10 Myeloma 

11 Vertebral artery aneurysm 

C Surrounding the spinal column . 

1 Muscular rheumatism, myositis myofasdtis (lumbago; 

2 Psoas abscess or medlostl^ abscess 

3 Boila carbuncles or abscesses with scar tissue lormiUon 

4 Osteomyelitis or tuberculosis ol sacro-fllac jojiit 

5 Tumors of soft tissues of back 

(a) Lipomas 

(b) Pllotiidal cysts 

(c) Malignant tumors 

6 Progressive muscular atrophy 

7 Neuritis 

(a) Herpes roster 

8 Bursitis 

IV INJITRIES OF THB BACK 

A, In the spinal column proper 

1 Fractures of body or lamina 

2 Dislocations 

3 Fracture-dislocations (Figs 3a 3b) 

4 Fracture of spmous or transverse process 

5 Dislocation at vertebral costal joint 

6 Inplngement of eleventh and twelfth ribs 

7 Impingement of spinous process 

8 Sprains 

(a; Sprain fracture at tip of transverse process 

(b) Associated with partial displacements or rotatwos 

(c) Tearing off of osteo-arthritic spin 

9 Partial displacements 

(a) The atlas upon the 

(b) Lumbosacral 

B Within the ^nal canal 
1 expression of the cord 
a Laceration of the cord 
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D Sacro-IUac 

(a) Strains 

(b) Sprains 

(c) Partial dislocation 

(d) Complete dislocation 

(e) Traumatic arthritis 

(f) Associated with fractures in the pelvic girdle 

E Coccyx 

(a) Fractures 
Hi) Dislocations 
(c) Contusions 

V Possible Types of Associated Injuries wthi Trauuatic 
Back 
A. Head 

1 SLuU fracture 
3 Cerebral Injuries 
B Chest 

I Fractured ribs 
3 Penetrating wound of lung 
3 Pleuritls 
4- Injunes of scapula 
C Abdomen 

1 Rupture of mesentery 
3 Rupture of liver 
3 Rupture of spleen 
4. Rupture of ludncy 

5 Rupture of stomach or Intestine 

6 Contusions of one or more of these viscera 

7 Rare injunes to gallbladder or pancreas 
D Pelvis 

1 Fracture of pelvis 

2 Rupture of bladder 

3 Rupture of ureter 

4 Contusion of urethra 

5 Bladder and rectal disturbances 

6 Rare injuries to pelvic viscera 
E. Extremities 

1 Brachial plexus imtalion paresis or paralj’sls 

2 Sciatica 

3 Paresis o paraljiis 

4 Fractures In one or more extremities 

\ I Other Diseases \\ men iUi Cause Painful or Pathologic 
Backs 

A Focal infections 
I Tonsils 
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2 Sprains — tearing of ligaments 

3 Adhesions about the Joints or in the lumbar apooeurosfa 

4 Muscle changes 

(a) Tearing of muscles 

(b) Flbrositlc deposits 

5 Peripheral nerve Injuries near exit from spinal cohimn 

6 Traumatic wryneck 

7 Contusions 

8 Hematoma 

9 Bums 

(a) Scot contractures 

10 Foreign bodies 

11 Penetrating and lacerating wounds 

12 Lumbar hernia 
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C The injury may aggravate existing disease 

1 Osteo-arthrltls of spine 

2 Myofascitis 

3 Tuberculosis of spine 

4 Aggravating a preexisting deformity 
(a) As in an old infantile paralysis 

It Is evident from the above outline of the more common pathology 
involved in this question that the diagnosis and the differential dlag 
nosis of back mjunes and back disease furnish some of the most com 
pHcated problems found m medidne. 

Diagnosis. — The gross lesions of the back following trauma such 
as a definite compression fracture or a dislocated vertebra are not 
diOttcult to diagnose provided proper attention is paid to the history 
of the injury and to the complaints of the piatient and suitable 
I ray pictures are takcL Even In these conditions a thorough general 
examination is necessary to discover associated injuries or signs of 
associated disease postural defects or Infectious conditions which 
may aggravate the injury and be of great importance in the prognosis 
^ce Davis (Vol II) deals with spinal cord injuries which usu 
ally follow fractures or dulocaUoos of vertebrae, conditions of this 
ty^ will not be considered in this chapter 
The less senous back traumas are far more difficult to diagnose 
So many associated conditions both m the spinal cord and In the gen 
eral systemic examination have a potential influence that it requires 
the greatest ingenuity on the part of the examiner to differentiate 
between these and the allied trauma, 

History — The history of the case is of the greatest importance In 
diagnosing these back injuries If the patient is brought into the hos- 
pital following a major aeddent for example after a head-on colli 
lion between two automobiles the history deiTlops potentialities for 
oil kinds of major and minor injuries to the individual Here a care- 
ful physical examination is made of the bead neck chest abdomen 
back pelvis and extremities and often a catbetenzed specimen of 
urine is obtained to ascertain the condition of the kidneys bladder 
flud urethra The x ray is brought in as a diagnostic aid as soon as the 
condition of the patient warrants The Injury to the \*ertebra is dis- 
wered either os the sole injury or as nssodated with a skull fracture 
fractured ribs a fractured pehris or other injuries 
Howeser In those disabling bock conditions which foil to show defi 
nite X ray patbolog> or which de\*clop seieral daj^ after the alleged 
ujury the history assumes greater importance How severe was the 
njury? MTien was It reccii-ed? I\ns the Injury due to a direct or an 
l^rcct force? Has the patient been subject to backache? Ha\e there 
DW pre\1ocs injuries to the back and If so what was their nature. 



14 [r£si’ 


Physical Therapy In Back Injuritt 


a Teeth 

3 Smus Infections 

4 Acute or chronic Infections anywhere in the body 
B Aneurysm or tumors 

I In chest 
a In abdomen 
3 In pelvis 

C Abdominal conditions 
I Gallbladder disease 

(a) Referred palyduring gallstone colic 

(b) Constant boc^ pain may be only sign of gallstcoa 
a Appendicitis — especially retrocecal appcndii 

3 Ulcer of stomach 

4 Colitis especially spastic constlpaticui 

5 Diverticulitis, espc^ly of sigmoid 

6 Hernia 

D Kidney oonditloos 
I Pcrinephritlc abscess 
a Kidney or ureteral stone 
3 Twisting of pedicle of Udney — Dletl s ensis 
E Retroperitoneal conditions 
I Tumors 
a Enlarged glands 
F Pelvic conditions 

I Dl^lacements of uterus occasionally 
a Tumors of uterus 

3 Infections of adnexa 

4 Cysts of ovary — twisted pedicles 

5 Prostatic dls«ise 

(a) Inflammatory 

(b) Tumors 

VIL Any or the Above Diseases Mav Exist 4? the Tm* ^ 
Given Injthiy to the Back 

A Tbe injury may be only coincidental, neither agjjravstlng 
nor contributing to the disease 

1 As in metastatic carcinoma of spine 

2 As in gallstones 

3 As in tumor of abdomen or of prostate 
B Tbe injury may be a contributing factor 

I As m osteomyelitis of spine 

a As in twisted pedicle of ovarian cyst i-t,irv 

3 As in acute gallstone coUc developing shortly after j 

4 As in acute retrodisplacement of uterus coming ^ . 
mediately after injury and persisting until rellcveo 
manual replacement 
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Into vnned types o( traumatic neuroses It is sometimes extremely 
difficult to distinguish between the true organic and the functional 
condition or properly to evaluate each when there is a mixture of both 
in the same case 

X Ray — The x ray is invaluable ta the diagnosis of back injuries 
It is too often neglected in cases resulting from mther minor acadents 
or 15 not resorted to until weeks or months later The late x ray may 
show csteo-arthritic changes or other findings and because of the 
failure to take the earher x ray one is unable to say definitely that 
this or that condition was preexistent and that it has no relationship 
to the alleged injury 
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and when? WTiot vriu the position of the patient when injured— lit 
ting, standing, bending over, or erect? Has be had recent toothache 
or tonsDUUs or have teeth been pulled or the tonsfla removed rccatiy? 
Has be been subject to colds or sinus trouble? What is the coodiua 
of the bowels? Has appendicitis been diagnosed or an appeodect^ 
performed? Has he been jaundiced? In the case of a woman^h^ 
there been any pelvic complaints? In the case of a min, Is • 
history of uri^ry or prostatic trouble? Has there been any n^eo 
Joss or decided gam in weight recently? Has there bea sny fool t^ 
We or pains in the calv'es of the 1^ or thighs? Whal a the 
nature of his or her work? Has there been any rc^t 
sedentary to b^vy occupation? WTiat have been the past Uinesso 
What is the family ^tory? . , , , , 

These and every other possibility which might throw light upon 
the alleged back disability must be delved into in the history 

Physical Fmomos — ^The complete physical 
equal or usually greater Importance If the ««t 

aeddent the examination starts with the head 
part of the body that might have been injured, 
routine examlnatloo as soon as the coodltion of the P?6ent ^ 

If the patient complains of back disability from 
the Injured part is first examined and this is followed^ 
complete general examination Each physician .-y 

routine for this or any other examination in order not to over 

If the patient is in bed it may be dlfficnlt to turn him 
examination of his hack but this should be done If 
care being taken to avoid undue pain of nxjvement or toe oai^ ^ 
increasing his trauma. If the case is ambulatory stand 

best started with the patient sitting on a stool Later he sn^ 
and, finahj he should be in the prone position on the cianiuu^ 

Close but unobtrusive observation of the patient sboiU 
during the taking of the history whDc be Is undressing ano^ 
the examlnatlorL Often data wiD be obtained in this way w 
be invaluable in arriving at a true diagnosis rtwouro' 

In the case of a severe trauma to the spine, for if 

slon fracture one seldom encounters signs or sympton^ ot nw 
it has been properly treated On the o&r band the sigMjuw ^ ^ 
toms in some of these leas severe back injuries are so 
dlfiicult for the patient to express or give such 
that there is too often a tendency on the part of the 
daasify the case as one of traumatic neurosis UnquestloDMiy ^ 
back injuries due to failure to receive relief after m^y of 

physicians and in the lines of treatment or due to -uffer 

a “broken back or due to a derirc for compensation for 
ing abetted frequently by overxealous relath^ or lawyers do 
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X ray both views bong taken within two to foxir weeks and still 
another being made within a few weeks thereafter if necessary Too 
often the compression fracture will not show on the first films but 
the compression gradually occurs due to movement or weight bearing 
and the later film reveals the true condition In the case of persistent 
trouble the second third or ev'cn the fourth film will be the only 
means of diagnosing the traumatic arthritis or the secondary tumor 
that, rather th^n some minor injury which was comddental most 
probably was the original cause of the back pain 
The following case reports Illastrate these points concenung x ray 
examination 


Case i — Dr T aged 5 a attended a medical meeting WTien he sat down 
the ilid frocD under him. As be fell forcibly to the floor the bock of the 
chair itruck him In the mki-dorsal reglcoL. He was immediately in eicruaat 
ing pain and was owned to a cooch in the anteroora. As soon as the essajist, 
a noted surgeon, was through, he went to the injured doctor exammed him 
IhfDo^ his shirt felt a sweUfrig over hb mid-dorsal spine, and ad>ised that 
be be taken to the essa^fs hospital at once for what was most probably a 
mbluxatJon of a dorxJ vertebra The patient was movTd to thb hospital 
and early the next nwrmng i ray picture* — both views — were made of bis 
spine. An hoar later the surgeon and the roalgescJogist came to the patient^ 
room bringing the x ra>‘i with them and told him that nothing was brokes 
or dlslocat^ in his spine and that be would be all right after a few days 
resL No hrrther garni natfoo was made by thb surgeoc The doctor sufle^ 
severely and required nuxphine for four or five days Be had a special nurse 
who rubbed his back but otherwise no treatment was given. At the end of a 
week the patient caTled an gcellcnt Internist. He gamined the patient 
thoroughly and also examined the i rays. His findings re\TaJed almost com 
plete absence of breath tong In the left chest tenderness m'er the mid 


dorsal vertebrae, s spasm of the musdo on attempted deep breathing and 
an extremely iktvous Indlvidoal During the second week the lurgetn began 
to plague doctor about being a “neitro and the Utter sensed this to be 
the feeing of most of the hospital staff Therefore^ on the advice of the 
internist he left the hospital on the fifteenth day gomg to his home On the 
mteenth day fgrtng that perhaps be was a *h\^ro " thu doctor got up and 
dressed and went to his office In a taxicab He could hardly stand the 
}olu of thb ride and after a few boors In his office be coUapsrt The pain 
*as extreme and he coold hardly breathe. He was taken home and the 
intembt was called who again found a ipesm of the back and chest musda 
OT the least effort at deep breathing He advised the doctor to remam in 
^ The intembt again visited the ho«pltal arxl examined the old x-rmyi 
rot could fnid no sign of Injury to the vertebrae The doctor ronained 
m bed for a roorib althou^ after a week be could be helped to the toilet 
JJy end of the month the intembt agreed with the ongmal suTReoa 
tMt was a case of neurosis. His opinion was strengthened by the fact 
L » UwsuH against the hotel where the meellnc w%jk 

held holding a defective chair responsible for hb Injoriei. * 

Ini'll.". 'T ^ Intembt asked the author to see thb doctor stat 

''Ut that while he was n^^ro yet he might have tome Injury 4^. 
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Always x ray the spine at the site of the alleged injuiy Trijcn the 
patient first presents himself If the site of the injury is not definltdr 
localized x ray well above and below the injured part In many obcj 
it is safer to x ray the entire spine. 

It is still necessary to emphasize and reemphasize to the professioo 
the importance of taking both an anieropcstmor and a lateral 
of every spine requinug an x-ray no matter whether for an injury w 
for a suspected disease Hardly a month goes by that I do not see one 
or more patients with a definite vertebral injury who has been m the 
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hands of Bome otbtr phyBidan and who baa had an J ray cjamlnatlOT 
yet, when he li i rayed at our hospital the lateral vieWJ show a 
STra”. Asking for and cuuninmg the first J ray 6^ « 

find that only an anteroposterior view had been made This 
take the lateral view accounts for far too many failures In dtago^ 
and far too^y cases of prolonged back disability due to madeqoaic 
treatment (Figs 4a 4b) . 

Ag^n If the first i^ray plaure fa negative and yet the 
symptoms of Injury persist one should always resort to o 
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The doctor was rather difficult to treat but gradually re co vered from hia 
pain and discomfort under rest heat, massage, and a b^y cnract 

This case illustrates the faflure to secure a complete history or to 
give sufficient weight to certain facts in the history the failure of the 
ongmal surgeon to examine the patient thoroughly the failure to take 
a second x ray when the signs and ^rmptoms persisted and finally 
the failure to treat the case adequately because of failure properly to 
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It took three-quarters of nn hour to secure a complete history from the 
patient Examlriatlon showed a deCntte knuckle deformity over the etghth 
dorsal vertebra He had several variable tender vertebrae, but the tmdcrwB 
was always constant and marked on pressing over thb eighth dctfsak At the 
writer's suggatJon be was token to St Luke's hospital the oat moraiiii 
for an x ray and possible treatment 

The X ray examination the next day showed In both views a very maiked 
compression fracture of the eighth dorsal vertebra (Figs 5a, 5b) later I ex 
aralned the original x rays and agreed that they faDed to show this frartort. 
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The doctor w« rather difiwUt to treat bnt grEdualJf recovered from his 
pim ind dfacomfort under rest, beat ina«igc and a b^y corset 

This case illustrates the failure to seciu'e a complete history or to 
give sufficient weight to certain facts In the history the fallarc of the 
ongmal surgeon to examine the patient thoroughly the failure to take 
a secood x ray when the signs and symptoms persisted and finally 
the failure to treat the case adequately because of failure propterly to 
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It took three-quarters of on hour to secure a coraplele history from the 
patient Examination showed a definite knuckle de/onnlty over the eighth 
dorsal NTrtebnL He had se\*eral N’ariable lender \Trtcbrtej but the tendenieii 
was always constant and marked on pressing over this ei^th donaL At the 
writer’s suggestion he was taken to St Luke’s hospital the next morning 
for an X ray and possible treatment 
The X ray exarninatlon the next day showed In both views a ^•ery muked 
compression fracture of the dghtb dorsal vertebm (FI^ 5a 5^) ^ ® 

amlned the original x rays and agreed l^t they failed to show this frtctnre. 



Fm. w-Ultnl rio, t «nl , „y Him tbt day (oHowtai Ibt lii)«T ■*' 
BO tneture 


23 


Differential DUgnosia 

Trauuatic Lumbago Myofascitis — The differential diagnosis 
between the traumatic back and certain diseased conditions Is not 
always easy but is of prune imp>ortimcc both in prescnbiug treatment 
and In those cases of a medicolegal character where the honest opinion 
of the surgeon Is necessary In deciding between liability and non 
liability compensation and noncompensation 

In the case of a slight injury followed by a painful low back the 
question as to whether Is a “rheumatic lumbago” or a ‘traumatic 



Fta 6 — LklenI view oI wiiiH hi cue I Ur B iboikb^ comptmlon fnctirre f fint 
and third lumfa*r i t rlt lme. 


lumbago” Is answered with difficulty Muscular rheumatism or a myo- 
fasatls very frequently attacks the erector splnae rnusdes. If the 
Fluent states that he was lifting when the attack suddenly started or 
that be was carrying a heavy desk with a fellow employee who dropped 
his^ of the desk, throwing all the wei^t of the desk upon the 
patient, or that be slipped upon some grease while walking through 
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diagnose the condition The mistake of c?T1tng him a “neuro” fa tb 
usual mistake when all these failures are present, 

Cas* a — ^Mrs M,, aged 40 rnarrled, sustained a fall 0/ LuJe coiaeqpKBc e 
in March 1939 Approilmalely two weeks later ihe conij^aioed of pats fa 
her lower back A piod surgeon was consulted and after obtaining this hfatoty 
of falling and after examining her and finding pain and tenderwe neti the 
left aacro-DUc rcgkm, he Had an x ray picture made This was wgilht. The 
diagnosis of aacro-lhac sprain was made and the patient was treated 'rilh 
bent massage and itrapplng. The pain persisted and finally, alter fi« 
months of treatment without relief the surgeon made another x-oy enm- 
laatkriL This film showed a nrarked metastatic cardiwna of the kft Qtea, 
near the sacrrhfUac joint 

Together with the surgeon I saw Ihh patient and helped to aptafa to the 
husband that his wife had a bopdess tecurable coodltlon and tried to make 
him undcrataad why it showed in the second x-ray when it did not ihw fa 
the fint one. Of course, the condition <»uUi haNt been discovered arfier by 
the principle laid down above, via. — tf a condilien ptniits vtd the pJi i-fayi 
were negaitw reptttt the x^rav tpith/n Jcijr tretis and repe^i egetn 
avefij if nect 3 i 4 iry 


Case 3 — Mr aged 60 an eogineef fell from hfa engine «kI 

across a rail He was carried to hfa hon* and the doeux was oDei 
EJtarabatkm was negative but the doctor anggated that If the paikut « 
Kffl in pain the next morning, be woold take him to the hospital for an 
™ next morning however the patient was better and no i ray «» 
then or at a later date. Alter a week thfa patient got out of bed and 
around the boose and yard but ahraya complained of pain In hfa spine whrt 
^ tri ed to get up from bed or from a chair and again when be tried to m 
down. After rii months he was sent to me for an exanrfnatioo, with ^ 
^tement from hfa doctor that the <dd rmm was rmUng too onxi out of to 
in}^ and wanted to get a penskm. 

Tm history was Important, namely the fall across the rail. 
acted perfectly natural and showed none of the earmarks of 
hfa couiplalnta The esamlnatlcn showed a definite spasm of the onsoe^ 
the lumbar region when be attempted to rise from the sitting poritkaL 
Uon over the vertebrae showed no variable points of tenderness but always a 
constant point of tenderness over the third lumbar vertebrae. The 
OB^lko confirmed my diagnosis of compresslm fracture of the 
jo^r vertebra There was also a coomreasioo fracture of the firat 
Thro fracti^ however did not show upon the anteroposlerte vie» 
without the lateral view would have been missed (Fig 6) 


, faflurc to take an x ray here resulted in a wrong diagnosis and 
later to the patient • being called a "oeuro or exaggeratof 


merentW Diagnoiia.— One must be alert to dfacovrr dfa^ 
c^ditions of ^ spine which simulate in tbefr early stages at kart, 

fk* fm>maf{r' H«ot 
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FT^mtni rifm ibowcd tn old man wbo was definitely suffering paiiu The 
back ^rnmfrutfaTn wis negative except for some llmltatloo of raotloo that 
cDold easHy be due to ostco-arthriUs and for a definite constant pomt of 
tendcmos in the region of the fourth lumbar vertebra. The rectal eiamina 
tloo revealed an enbuged, Indurated prostate that was undoubtedly malignant 

X ray examination showed a destructive pnxess In the body of the fourth 
hmihftr vertebra. 

Diagnosis was readily made of primary cardnoma of the prostate whh a 
6ecDt>dary growth In the vertcbnu 

The complete physical examination, including the rectal exanuna 
Uon combined with the later follow-up x rav examination made it 
possible to differentiate this from an acadental or traumatic condition 

It likewise saved the village of R a considerable sum of money 

when Slut was brought to collect damages for the alleged accident. 

DiBpaovTNO Alleged briEFNESS — I have menUoned the importance 
of unobtrusively observing a piatlent carefully during the examination 
Occasionally a patient will complain of stiffness In the back and during 
the cxamioatloa will show deffolte UmjtaUon of flexion movement- 
When the examination is completed see that the patient s clothes arc 
lying on the floor Tell him to dress and then apparently leave the 
examining room or otherwise seem to pay no attention to the patient 
OccasioQ^y such a patient will lean over and pick op his clothes 
shewing that now that the examination is over his back is not nearly 
So stiff as it was during the examination 

One of my favorite ways of disproving an alleged stiffness m the 
hack is the following I slip on a ^ovt and tell patient that I want to 
make a rectal examlnatioo. The patient Is placed in front of a low 
table or chair finger is inserted In the rectum and of course It is 
painful patient Is told to lean over the table or chair and it will not 
be so painfuL The examination Is kept up untO the patient has flexed 
his back equal to any normal flaaon These and many other methods 
can be adopted to prove the neurosis or malingering cases. 

Diagnosis has been considered at length before taking up the prob* 
lems of treatment because of the surpmingly large number of these 
back injuries which receive various lines of treatnMit although no 
definite diagnosis of the real condition has been made I have seen 
tiiany patients who should have been In bed at absolute rest, going 
daily to a doctor’s office for physical therapy treatment, namely 
J^^artx light treatment or more often diathermy or m some Instances 
Mking and massage Some of these patients have had compression 
I^ractures undiagnewed CXber patients with trivial Injuries have been 
io bed for weeks or fitted with a Tayior belt or given physical 
fberapy treatments usually light or diathermy and have developed 
^ neuroses chiefly because of overtitatinent. Therefore one cannot 
^le concerning the traumatic bock without emphaslxmg the Imoor 
tance of diagnosis Tbe two must go hand in hand 
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the factory, if there were rritnesscs to this acddcnt and fimOy 
if the examination reveals a definitely lame back, then H is practically 
Impossible to disprove the injury element Even if there Is a past Ids' 
tory of lumbago and the findings arc definitely those of lumbago tk 
slight neddent can be held to be an nggravatlon of an existing cowH 
tiom On the other hand, if the patient gets a sudden attack of lu mbago 
irben arising from bed or upon turning over in bed, or foUowiM a 
Saturday afternoon of helping his wife dean bouse, then the queaoon 
of aeddent seldom arises and the case la dearly one of “iheumatxc 
lumbago ” As a rule, both conditions are exactly the tame. In these 
indefinite back conditions the question of injury would not be raised 
so often If an aeddent insurance policy or an employed* Uabi% law 
was not involved 

Posture, Body Mechanics, FutTroor —In all cases of back InJ^ 
or backache, especially in the low back pain the surgeon must searoi 
for faulty posture, poor bo^y mechanics, and such defects as flatfook 
A third degree flatfoot is very frequently the active etiologic fa^ m 
the alk^ed traumatic back, the slight injury bdng only the exotlng or 
contributing cause Months of prolonged treatment in such case 
be avoided by discovering and sUMslng the treatment of the flatloot 
condition. 


TUBEtCTjLODS SMNDYtrns — Thls may be the cause of^ ^ 
and dlsabEity for which some trivial injury Is held response 
appearance of a psoas abscess may be the first indication wmdi toe 
patient develops to show the true condition 

KOsatEii R DtSEASE — KftmnwD s disease or the development of t 
traumatic spondylitis months after the Injury must be differcnUatea 
from the tuber^ous spondylitis and from the osteoporotic type n 
arthritis 

In those regions still subjected to typhoid epidemics the “typbma 
spine' must likewise be considered In a differential diagnosis 

Metastatic Malionancy — This has already been mentioned 
spme is a very frequent site for these metastatic 
the x-ray may be negative, but one must persist in the x-ray 
the spme whenever the possibility of this condition is known to 
or can be suspected 


Case 4. — IL T_ 63 years old, slipped on the Ice while worklnj 

of R He completed kts day's work but the next day d“ ijw 

In his back and therefore went to the vfllage physician An X ray wss ra^ 
tKrt was negative His back was strapped Pain pcrsbied but be 
work off and on for a few weeks and then was forced to quit. 
months following this allesed accident he wu referred to roe to 
and opinion as to whether It was a tnamstlc back, and to Wg*'*^**^ 
as to treatment 
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If you have no physical therapy department, get one Do not refer 
your cases to nonmedical physical therapists or to unsupervised tech 
Didans or to the dub gymnasium or to similar places where you lose 
the essential control of the patient and the more ess enti al contmued 
mterest In his recovery 


Spinal Fractume wrm Coed Injitey 

Fractures should be divided Into those cases ha\’ing signs and symp- 
toms of cord injury and those without cord injnry 
Davis (VoL II) deals with fractures Involving the cord and there- 
fore these will not be considered here. However one cannot refram 
from pointing out the importance of using physical therapy methods 
in such cases Many of these cases seem hopeless even after an early 
laminectomy Nevertheless a certain percentage of the hopeless cases 
do recover Nothing is more pitiful than to see a patient with a 
fractured bact accompanied by paralysis gradually regaining some 
power in his legs and yet unable to walk ev’en with crutches because 
his feet have been allowed to antylosc In an extreme equinus position. 


Treatment — A laminectomy is important but the after treatment 
of these cases is equally If not more important Within the hist 4S 
hours some method of protecting the feet from the disabling foot-drop 
position is essential Om can use sand bags or better a padded splint 
fitted to each foot ^th an elastic extending from the top of the splint 
to the leg just below the knee where it is attached by a small piece of 
tape. 

Within the first week light stroking massage of the extremity from 
the foot to the hip should start. This should never be a heavy massage 
lest one mjure the blood vessels now so poorly protected by the 
paralyzed muscles As time goes on the firmness of the massage may 
increase This can be Judged by the tone of the muscles 

Musde-training exerd^ similar to those described in the chapter 
on Infantile paralysis (Legg Vol II) and In the chapter on brain and 
spinal cord lesions (Davis VoL II) should start not later than the 
second week and sho^d be persisted in for months or until the patient 
can begin to exerdse and train his own mosdes WTien this stage is 
reached occupational therapy planned for a definite purpose will be 
helpful In improving function The swimming and underwater exer 
cises so well described by Lowman (Vol III) can be utDlied in these 
OSes to great advantage. 

The following two cases will emphasize the above points 


S— M T., aged 40 suffered a coropretsiciii fracture of the fint 
vertebra with immediate paralytfa of both lower extremities. A 
^dectoniy was perfomed The patient then lay in bed for eight months, 
ho was transferred to a wbed chair At the end of a year anda 
he entered the mrgical service at Su Luke*! hospital, tmder the care 
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PiTYsiCAL Therapy Axioms poe Back Trkatmikt 

Given a trivial injury fa a nervous individual who Bhows a tendeo^ 
to exaggerate his condJUon, one can often rub in more disabling cod 
ditions in a Treck than he can rub out fa a year 
In such an individual, as well as fn other neurotic types one cm 
employ diathermy, quartz lights, infra red bakers, and similar appa 
ratus to the extent of Impressing him with the seriousness of the 
situation and thereby aggravating the neurosis. 

The httlng of a back brace or a 5acn>illac belt ^ 

Indicated fa certain cases, but fa many others such a procedart n 
equivalent to dooming the patient to a life of invalidism. 

It is often more difficult to get patients who have recovered tr^ 
back injuncs to give up thdr back braces than it is to get some ow 
fracturM cases to give up their crutches , 

If a patient is a compensation case, the back brace « w 
etiolo^c factor in a compensation neurosis- The 
yesterday have been repfaced by the ‘^traumaUc neuroses of todv 
Given an ambulance-chasing lawyer and his medical cohort 
such a case with a cumbersome fiack brace and you have a como 
tion hard to beat 

The spine is made up of numerous Joints which are adjacfflt to 
two large sacro*flIac jefats Immobilize these Joints lor s^ 
time and stiffness is bound to follow Massage and 
two best means of combadng ankylosis here as well as m otM 
He who treats back injuries must know or have access to inieuigc^ 
physical therapy Vnn can 

Machine therapy alone fa not falelUgcnt physical therapy * 
turn a Tight” on these old hack from now until doomsday 
out any effect . ^ 

If desirable use a HgVi t or diathermy tnaebine to beat the p^^^ 
follow this with massage, moscle-trainfag eiercisefl ar“ P* 
doses of work If you want a cure. , 

Physical ther^iy in 90 per cent of the cases consists of tflO" 
of trained hand work and of ability to get the patient to help 
In the other 10 per cent of the it may be necessary to 
with these some form of machine therapy or 

Common sense and Judgment arc essential qualifications in s 
prescribfag physical therapy vv to 

A little knowledge is a dangerous thing* fa especially 
a technician A talkative technician or one wedded to a rfratf 

oferands may drop a remark make a suggestion, refuse to co^ ^ 
because her method is better or otherwise sow seeds of doubt 
dissension In the patient s mind to the extent of nuUifyfa^ 
of the physical therapy treatment 

A trained technician may adminbter but the surgeon 
vise the physical therapy treatment. 
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of Dr Holmbiad The patient coold move hb legs, but the lowcf extremities 
were entirely and markedly atrophied- The knees coold be flexed with alight 
lasbtance. The feet, bovreNTr were clawUke and were fixed In an exaggerated 
equinus poatioiu If the patient was hdd In an upright position hb weight 
rested directly on the tips of hb toes Dr Hohnblad fitted leg and thigh 
braces on thb patient witii a caliper arrangement which held the feet jost off 
the floor when the patient rested hb weight on the base of the calipers Dally 
masaage mosde-tralntng exerdses, and leaons in walking with the aid of 
crutches and the braces co mprised the plan of treatment The patient im- 
prtned In but will probably never be able to do withoxit hb braces 

and walking cahpers. Thb b the picture of the patient who rece iv^ go od 
surgical treatment as far as the laminectomy was cooceroed bnt eitre^y 
poor or no lurgKal after-care (Fig 7) 

CAtn 6 — On vfaltlng a hospital In a nearby dty I was invited by the sur 
geoo to inspect the ward cases He showed me a male patiait 50 years of 
age who had sufl'ered a fractured vertebra with cord compr ea slop some ii 
months previously A lamincdomy had been parformed. The patient was m 
good cooditKm but the paralysis of the lower extremities was ftm complete. 
A marked foot drop was present and U was iinpoasible to donlflex hb feet 
manually This patient even though be should recover would be doomed to 
be a bed or wbeel-duJr Invalid the rest of hb life. Thb surgeon stated that 
be did not take much stock in pdiysical therapy 

Recent Trauua of Spine without Coed Injuey 

Recent Injuries of the spine without cord lesions can be divided mto 
(a) compression fractures of the body (b) fractures of the transverse 
processes (c) fractures of the laminae and arches (d) fractures of 
the spinous processes (e) dtslocaUons and subhixatiom (f) fracture- 
dblocations (g) sprains strains vertebral locking etc, 

COMPRESSION FRACTDEZS 

Compression fracture of one vertebral body Is the commonest type 
It may be accompanied by similar fractures in other vertebrae or by 
associated fractures such as fractures of one or more transverse 
processes The usual mechanism is a forcible flexion of the spine caus 
l og a crushing of the anterior portion of the body At times there Is a 
forward displacement of a sn^ wedge of the body of the vertebra, 

TTw Immediate surgical treatment of this condition vanes from 
absolute recumbency to operative fixation by bone transplantation 
•cr(« the site of the fracture Between the« two extremes many 
methods of repair are recommended 

[ have seen very few compression fractures of the spine 
that either an Albee or a Hibbs operation or any other 
iiatlon was Indicated Dixon, of Kansas City recently 
1 dlnlcal meeting more operations early In these cases 
better end results followed m hb operative cases than 
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of Dr Holmblad The patient coold move his kgs, but the lower eitremltia 
were entirely and markedly atrophkti The knees could be flexed with slight 
ssistance The feet bowe\Tr were dawUke and were fixed In an exaggerated 
equinos positiofu If the patient was hdd In an upright position hb weight 
rested directly on the tips of his toes Dr Hcdmblad fitted leg and thigh 
braces oo tbb patient with a caliper arrangement which held the feet Just off 
the floor when the patient rested his wei^t oo the base of the caUpera Dally 
massage, musck-trainlng exerci ses, and lessons in walking with the aid of 
crutches and the braces comprised the plan of treatmenL The patient Im- 
pro\‘ed hi strength but wHl probably never be abk to do without lui braces 
and walking calipers. This b the f^ore of the patkot who recdvTd good 
surgical treatment as far as the laminectomy was concerned but extremely 
poor or no surgical after-care (Fig 7) 

Case 6 — On vbiting a hospital In a nearby dty I was invited by the sor 
geon to Iiufject the ward cases He showed me a male patient 50 years of 
age who had suffered a fractured vertebra with cord com p r egloc some ir 
months previously A laminectomy had been performed. The patient was In 
good carxiltioo but the paralysb of the lower ertremilks was still complete. 
A marked foot drop was present and H was impossible to dorsiflex bis feet 
manually This patient evai though be should recover would be doomed to 
be a bed or wheel-diair Invalid the rest of hb bic Thb surgeon stated that 
he did not take much stock in physical therapy 

Recent Teauha of Spine without Cord Injury 

Recent injuries of the spine without cord lesions can be divided into 
(t) corapre^on fractures of the body (b) fractures of the transverse 
processes (c) fractures of the laminae and arches (d) fractures of 
the spbous processes (e) dislocations and subluxations (f) fracture- 
dislocations (g) sprains strains vertebral locking etc 


C01IPRE3SI0N FRACTURES 


Compression fracture of one vertebral body is the commonest type 
It may be accompanied by similar fractures m other vertebrae or by 
cModated fractures such as fractures of one or more transverse 
processes The usual mechanism 15 a fordble flexion of the spine caus- 
ing a cnishmg of the anterior portion of the body At times there Is a 
forward displacement of a small wedge of the body of the vertebra. 
The immediate surgical treatment of this condition varies from 
absolute recumbency to operative fixation by bone transplantation 
acrc« the site of the fracture Between these two extremes many 
methods of repair are recommended 
Personally I have seen very few compression fractures of the spine 
m whi^ I felt that either an Albee or a Hibbs operation or any other 
tJTc of bony fixation was indicated Dixon of Kansas City recently 
ad\^ed in a clinical meeting more operaUons early In these cases 
claiming that better end-results followed In hfa operaUve cases than 



30 


Pig'slcal Therapy in B«ck Injuries 

In those treated by dosed methods Chandler, of Chlca^ has recently 

f jublished an artlde advocating a bone transplant or a HIbbs openUKo 
n certain obscure fractures of the lamhuL^ He claims that many oses 
of persistent back pain are due lo these fractures of the lamina which 
are extremely difficult to demonstrate by x-ray and are, therefore 
frequently overlooked Other excellent surgeons ha\T stron^y advo- 
cate open operations The preponderance of opinion stiH favors the 
more conservative, dosed method of treatment. 


Treatraent. — The principles of treatment govenung these compres- 
sion fractures are 

(a) Correction of the deformity hy hypereitcniion of the spine 

(b) Immobnixation by recurnbcncy In bed with some device to 
maintain the hyperextcnslon, in a body cast, with reemnhency 
rest in bed and traction, a body cast that allows the patient to 
be ambulatory or a spedally built back brace 

(c) Immobilization and rest for a variable period, ranging from 
ei^t weeks to six months 


WMs i/e/Aorf— Walsh of Pittsburgh, has long a'Jvocate^ 
byperextension treatment of these vertebral fractures and has oevd* 
oprf a special bed which can be raised in the middle, thus 
potion of hyperextension to tfie recumbent patienL Davis, of Ene, 
has developed a procedure which be claims will overcome the combes' 
skra deformity of the vertebra and restore its body to normal ihgn- 
roent This method consists of pladng a about the 7^, * 
rope or strap passing from the sling through a pulley in the ctf ing 
the anesthetize patient lies face downward and as his feet and 
are raised in the air his weight rests upon the upper chest- ManipuU 
dons of the spine are made with the patient fa this 
position A pIsLSter bed is then epphed directly to the paUent . 
is stfl] In this posidon Later ttiU cast can be bisected and the teci 
half removed to permit massage. 

Jones* Method — R Watson Jones * of Liverpool desenbes a slmj^ 
method of securing hyperextension and of immobllixadoo of 
fracture as follows 


Not only U a eeneral anestbedc quite unnecessary bat the position 
b« maintained much more easily by a conscious than tiy ® 
estbetixed ^tlent Although complaint Is tide of acting and discomfort to 
tte anm whens fae weight of the tnmk b borne none of the ptUenU ^ 
nl^ of pain Id beck, so that we have not thought it necessaiy to 
Bohler'i suction of Injecting novocalnc locally One-quarter or c»e-lhW 
h Riven half an hour befie ^ __ 

Two Uble* are art^ end to end with a .pace between slightly 
tban length o the patlentls trunk The fi^table b rmbed cm ^ 
or chain so that it fa about two feet higher than the other although oot 
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wynttwl it is an advantage to o*e an opeiating table of adjustable height 
•o that the hyperextensioii can be attained gradually by screwing op the 
table after the patient b m position- Throughout the tratroent fleilan of 
the spine must be avoided The patient Is therefore lifted jace downward 
on to the lower table and a double layer of stockinette puDed o%‘er the trunk 
and stitched over the shoulders and beneath the penneum The spinous 
processes and tb- flbc crests may be further protected by small pads of 
adhesive felt, but it fa essential that the plaster should fit very closely bulky 
paddmg with wool or felt is to be avoided A closely fitting woolen bathing 
costume b an aceHent substitute. 

The patient fa now assisted Into such a pcsltfcin that he is gripping the 
edge of the higher table with bis abducted arms the bead resting on a small 



Fx) Ss. — F.Timpte of Jooa irdocttn o( comiaewtoa tractmc of 

pillow The lower table supports his lower limbs as high m the upper thtgh^ 
hot between the groins and the neck there fa no support- In this pi»itioo he 
fa unable to prevent hfa spine from gently sagging into full bypereitension 
(Fig 8a) The plaster is applied at ooce, and is weO moulded to the curve of 
the spine the sacrum and Dlac crests. The rubbing In of layer after layer of 
plaster gives just iuf&dent pressure to insure that the normal limit of hyper 
catensJoo has been reached beyond this no manlpulatloo of any sort Is 
foiployed. The plaster should extend op to the neck, and although it may be 
^ out below each axilla to allow free arm mm-eroent none must be removed 
from the front of the thorax (Fig 8b) It extends well over the sacrum and 
Qown to the level of the trochanten and symphyifa pabfa with a small area 
cotjwt over each groin to allow firdon of the hips. If the plaster cast is a 
closely fitUng one It Is not neossary e%Tn in lumbar fractures to 
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Include dtber hip and we strongly deprecate tbe soggestioD tlat tboe 
paticnU should remain recnmbent In a plaster bed or frame. 

As soon as the pltsler b dry the patient b encouraged to more ibcot b 
bed and fa tarrwd frequently to ovoid pulmonary congestion. Wsitiog ind 
hypotonidty of the spinal musojUtore must be avoided From the icCTo d cf 
third day in uncomplicated coses definite eiercbes for the erector ifinicm 
practiced at regular intervab The patient should lie prone and Oft ^1™ 
from the bed against resistance Each lower limb should be lifted w ith tk 
knee straight by hyperextending the hip. These eiercfaes involve energeuc 
contraction of the erector spinae and despite the plaster laciet a patknt m 
maintain a better muscnlar tone In thb way than he couM if any imoont « 
massage and electrical treatment were possible . 

After 10 day* tbe potlent may get up and walk for 
We regard thb as a \*cry necessary port of the treatment not Muy 
stin furtber assfats In maintaining muscular tone and estabils bea the 
drculatioo which b e»ential for rapid unkm, but because n 
patient's mentality to normal. The sooner a man fa 
that hb back fa broken and that he '‘wHl never walk again, toe 


certainly fa subsequent functional disturbance avoided. . _ 

Prot^oo of the vertebrae fa necessary for four mont^ If j 

being constantly practiced the plaster should be retained for U» ^ 
this Uroc. After i6 weeks, rnovements of tbe spine itadf art 
a normal mtesculature and a nonnal drculatioo have 
win be no dlffi^ty In restoring fuB movenwot j^rr^tla 

intennasajUf adhesions not as a rule be pecesur y Wit ^ •“ 
the patient should be capable of resuming his Dormal ocaipaUcn 


Whfle as yet I have not had the opportunity of tr>Tng thb mdlwd, 
it sounds simple, safe, and very ratJoiial ^ 

BcmpeVi if rtiewi —Other authors have descrlW 
treatment which combine exerdse and massage with ^ 
ment of the fracture Hempel • for Instance believes t^t h® trrttmeot 
a way of overcoming tbe objections against other methods o ^ 
hitherto employed When there Is no injury of the spinal 
patient Is laid on a bard smooth mattress at first Ijdng oo 

and after a few days on his stomach so that be can prop 
his elbows To make certain that sinking of the mattress ^ 

place, boards are placed between It and the bed are 

the pain caused by tbe fracture has ceased the back nr^ ^ 
massaged (tke patient lying on fds stovuuJi) and after s 
the patient is permitted to crasoi on all fovrs as a , /u next 

exerase Having become proficient in this exercise the j, to 

permitted to stand and litly to siL The object of the spinal 

secure perfect anatomic and functional restoration of tnc 


column without injunng tbe spinal cord 

ifoci s Method — By tbe methods which I have 
these compression fractures the marked restoration ^ ° -l«r> 
vTftebral body that has been pictured by other methods has noi 



Recent Trauma of Spine without Cord Injury ySS n) 33 





34 


Phyilcal Therapy in Back Injuria 
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been secured yet the functional results have in the majority of cases 
been very gooi Various methods are used depending upon the giNTn 
CUV thus 

Rest in bed with traction to head and lower extremities or traction 
and countertraction hy elevating one end of the bed- A sand bag or 
firm pillow is placed under the biacL. at the pomt of fracture to secure 
hyper extension 

Rest in bed with byperextenslon only In either of these methods 
the rest in bed persists for 8 to ii weeks depending upon the extent 
of the injurj 



Fkl 9c — S tnu palknl turned from Bndf rd irtxoe on to » art. Note the hyper 
cstukin 1 tViw f^oe melnteloed by ptOove pieced on the cut end hnWnff tn 
raWd podtloB Thk tnatfer to the cut b petfonnrd daily fo the purpooe of fl ln( 
wmt i ce ( tlie hecL motdet. 

Usually a Bradford frame Is employed It Is bent in the region 
of the fracture so as to give a marked convexity to the firm canvas 
bed thereby providing the desired hyperexlension The frame can be 
provided with a removable strip of canvTis at the buttocks to fadhtate 
the use of the bed pan The patient is firmly attached to the Bradford 
frame by wide ilannel bmders Thus bv turmng the frame from side 
to side the position of the patient can be changed while be maintains 
his byperextenslon and thus the feared pulmonary complications are 
prevented After four weeks the pabent can be turned completely over 
OT the frame to lie prone upon the mattress The mattress has suffi 
dent pniows to raise the upper portion of the chest, thereby maintain 
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Ing the hyperextenslon In this position the patient can be tau^ 
exercises, such as pushing his chest backward by supporting hnnseii 
upon hli arms, the amount of hyperextenslon bring therein increased 
If the bed has been sufficiently padded and adjustoi with pillows, the 
Bradford frame can be removed and massage can be given to the hack 
muscles This procedure can be repeated daily after four weeks, and 
the amount of hyperextenslon exerdse and the strength of the massage 
can be increased daily The frame is then reapplied and the patient is 
turned back into a recumbent position. 

Almost from the beginningof this treatment, massage of theatrem- 
itles, abdomen and chest, and supervised exerdses of the upper ind 
lower extremities con be instituted The technician can even maaage 
a considerable portion of the back without unduly disturbing the 
hyperextenslon position of the patient by sliding hands m* ® 
either side, between the patient's back and the canvas bed of tw 
frame. After four weeks, the amoimt of massage and exerase can be 
Increased, as desenbed above After six to eight weeks, the padent cm 
usually be lifted from the frame on to a properly padded mattr^ it 
is well to prevent this mattress from sagging In the middle ^ plsdug 
boards across the bed under the springs At this stage the wuw 
should be taught to turn over in the prone positioo and with 
under his upper chest, to exercise by raising himself on his elbows w 
arms and again by byp>erextendlog hu thighs These 
maintain and incr^se ie amount of hyperextenslcm of 
After ci^t to ten weeks the patient can be allowed to sit 
for short periods and to cxerose by bending forward graduiuy 
stltuung the fledon exerdses. These should be carefully supenw 
at first, and should follow the massage treatment (Figs pa, pb, 

In from lo to i3 weeks the patient mn usually be aicaind in * ^ 

chair with weight be^ng starting at tie end of la 
symptoms of pain and signs of muscle spasm and sensitive 
dlsapp)eared Seldom and now practically never is a belt or ba» 
applied to these patients For another four to right we eks^ 
patients are carefully supwrvised massage and exerdse are 
In and home work is started By the end of six months, the ma^ J 
of these cases can be back at their employment, even at -f 

This treatment is based upon maintaining as large 
function In the Joints and musculature of the back as possible wii^ 
further compression of the fractured vertebra, with as great a romra 
tion as possible of the form of the vertebra, and with firm umw 
the fracture before weight bearing Is allowed The prevention^ 
cning and foreshortening of the ligaments contraction of ^ 
eurosis and adhesions and fibrotic changes in the mosdo ow 
atrophy from disuse is held of equal importance to preventing 
compression and to securing go^ healing of the fracture 
anxwmt of these changes is bound to occur therefore the 
in the massage and exerdse imtil all such changes are overcome w 
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extremely Important It is very easy for such a patient to begm to 
hold the back muscles more or less rigid to develop faulty jxjsture 
and otherwise to undo the early efforts if supervision stops too soon. 
Heat of course is an excellent adjunct to the ma s sage and should 
precede IL Hydrotherapy In the form of hot tub baths is also effi 
caaous before the massage 

All fractured vertebrae do not fall into the class of the cases Just 
described Some of them seem to recover completely without any treat 
ment while others continue to have symptoms in spite of the most 
careful supervision The surgeon must use his judgment in the handling 
of each Individual and will find that many will respond to the treat 
ment ev'en more rapidly than those Just described Again consideration 
must be given to the forms of treatment now being advocated by 
many whi± allow earlier ambulatory care 

Cervical Fractures — Fractures in the cervical region usually 
need immobilixatlon for a period of six or eight weeks This can be 
accomplished by rest m bed with a jury mast traction apparatus by 
cast or by specially made neck braces with bead support A combina 
tlon of traction with the neck brace Is roost often used Frequently 
these braces or a cast is worn for six months 

Jlassage which is gentle at first, but which is gradually increased in 
force should be started within the first week while the patient is stDl 
In bed and in traction. The massage should rodude the neck shoulder 
and ann muscles I am opposed to a cast because it prevents massage 
and later eierdse A brace can be removed and massage giv'cn The 
patient should be placed in bed or on a table and ImraobllLtaticm main 
tallied by sand bags placed on cither ride of the head during the treat 
ment and then the brace should be replaced This should be done 
every day or at least every other day After four weeks very shght 
active exerase such as gently turmng the head from side to side and 
assisted active exercise such as helping the patient to lift his head 
slightly from the table, should be instituted Alter eight weeks pro- 
vided the X ray shows no cootramdicatioa, the brace can be removed 
for longer periods each day and the amount of exerase and massage 
increased rapidly By the end of lo to la weeks most of the average 
cases of fracture of cervical vertebrae without cord symptoms should 
be free of all unmobhliation and aD braces and should hav e full f unc 
lion in the neck 

I have seen patients with cervical fracture still wearing a brace after 
SIX months with stiff neck due to ligament and muscle contraction 
who have been told that they must wear the brace for at least a year 
Unquestionably more attention paid to maintaining function in the 
wft tissues of the neck and more faith in the abihty of these frac 
''^®t)rae to heal would obviate the necessity often bom of fear 
ot disaster of wearing these casts or braces for even rix months Uf 
alone a j-ear 
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DISLOCATIONS AND 6UBLUXAT10NE 

Dislocations or subluxations of vertebrae require careful raanqnila- 
tlon to reduce the luxation or subluxation If it fa in the cervkal regloc, 
the treatment fa usually done under anesthesia. The patient's heid sad 
neck protrude over the head of the table and rest b the operator's 
bands Then by a combination of traction, gentle but gradual fleikiD of 
the neck, increased traction and of bnn^g the bead backward with 
the neck in hyperextension, the dislocation fa overcome. Pressure with 
the fingers Just belorr or above the site of dislocation fa linnly made 
to act as a fulcrum. In ad^tlon lateral movement of the bead, bring 
bg marked lateral flexion of the neck first on one side then on the 
other fa sometunes necessary Of course, all manipulation b the neck 
should be entered into with great caution lest the dislocated verte- 
brae abould be forced Into greater deformity and cause compression 
of the cord. 

Rest m bed with early massage should start almost at once, em 
exercise can start after two weeks A brace may be worn for four 
if the dislocation has been completely reduced or possibly for ei^ 
weeks If it has been bcompletely reduced Here agab the prolonged 
wearing of a brace or cast fa unnecessary 

Some of these cases can be reduced by applying heavy tradxo to 
the bead. However, if tMq fails by end of the first week, mamputs 
tion fa indicated 

Luxations and subluxations In the dorsal and lumbar region 
extremely difficult to reduce by manipulation Usuallv 
of the back combined with traction will result m sufficiently 
duction to obtab a good functional result However It fa b this ty^ 
of case that the patient often conqilabs of pain and weakness b 
back for months and years These results occur too often and t« 
symptoms In the different rases arc too sbiflar for them to be 
as neuroses This « the type of case m which anfcylosbg operations 
win often give the best results. 


PBACTURS DlgLOCATIONB 

Fracture-dislocations are more frequent flmn pure dfalocatioi^ 
must be handled as described for pure fractures In 
esp^ally In the cervical vertebrae manlpubtion may be 
m ordtt to ov^me the dialocation In other cases operation 
advisable If the attempt to reduce the dislocation faifa, a hooe gra 
op«^ should performed to prevent further dislocation 

^ 0®® where this procedure seemed 

advisable and necessary 

cw the same effort ahould be put forth as 
M exercise m order to roalntab 

and to prevent the dire results of prolonged ImmobfUiation of Jd®ti 
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FiACTUMS or TRANSVEHSE PROCESSES 

Fractures of the transverse processes are peculiar in their behavior 
As a rule they result m immediate disability with pain muscle spasm 
and tenderness even more marked than In many of the cases of com 
presslon fracture and these symptoms and signs will continue unduly 
long in spite of treatment Agate the signs and symptoms will dis 
appear after a week m bed with heat applied to the back and the 
patient will begin to insist upon gettmg up The physician wDI catch 
him sitting up in bed m spite of his warnings and advice I have seen 
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DISLOCATIONS AND SUBLUXATIONS 

Dislocations or subluxations of vertebrae require careful manipuk 
Uon to reduce the luxation or subluxation If it Is in the cervical repcc, 
the treatment is usually done under anesthesia. The patient’s head and 
neck protrude over the head of the table and rest In the opcritof’* 
hands. Then by a combination of traction, gentle but gradual flciioo of 
the neck, increased traction and of brfn^ng the bead backward with 
the neck In hyperextension, the dislocation is overcome. Pressure wiA 
the fingers just below or above the site of dislocation Is firmly made 
to act as a fulcrum In addition lateral movement of the bead, brfr^ 
Ing marked lateral flexion of the neck first on one side then on the 
other IS sometimes necessary Of course all manipulation in the neck 
should be entered Into with great caution lest the dislocated v^e- 
brae should be forced Into greater deformity and cause compftsaon 
of the cord , 

Rest In bed with early massage should start almost at met) 
exerdse can start after two weeks. A brace may be worn for 
If the dislocation has been completely reduced or pos^Wy for 
weeks If it has been incompletely reduced. Here a^n the projongw 
wearing of a brace or cast fa unnecessary .. 

Some of these cases can be reduced by applying heavy trsetion 
the head However if th(< faffa by the end of the firrt week, maniprua 
tion fa indicated 

Luxatkms and subluxations fn the dorsal and himbar 
extremely difficult to reduce by manipulation Usually ^ 

of the back combined with traction will result In suffidenUy 
duction to obtain a good functional result However it fa 
of case that the patient often complains of pain end weakness 
back for months and years These results occur too 
symptoms In the different cases are too similar for them to be aa^ 
as neuroses This fa the type of In which ankylosing opera 
will often give the best results. 


rRACTOTUI-OiaLOCATIONS 

Fracture-dfalocatioGS are more frequent than pure dlsloc^^’ 
must be handled as described for pure fractures. In »n 

especially in the cervical vertebrae maoIpuIaUon may be r^^^ 
in order to overcome the dfalocaUon In other cases operafion 
advisable If the attempt to reduce the dfalocaticm fails, o 5^ 
operation should be performed to prevent further dislocation a^ j 
age to the cord I have seen only one case where this procedure 
advisable and necessary 

In the« the same effort should be put forth as “fl/ " 
sible to give heat, massage and exercise In order to maintain 
and to prevent the dire results of prolonged immobflfaatfoo of jomis. 
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prevent tluckening aod ccratracUon of the apoDcurosw Daily exercises 
of the legs and anus active In diaracter are supervised by the tech 
nioan. By the end of the sixth week assisted active cierdses of the 
back are started such as hyperflexing the spine by the patient s lying 
prone and raising himself on his clfwws or hands later by his lying 
on his back and lifting his buttocks from the bed and finally by his 
sitting up In bed first gs^tsted and later unassisted By the end of 
eight weeks unless the x ray shows definite contraindications the 
average case wilJ have recovered and vdS need no further physical 
therapy 

nucTuaEs op spinous processes 

Fractures of the epincms processes are treated approximately to the 
same manner as fractures of the transverse processes 

nucniRES or laminae: and archxs 

Fractures of the lamlaae arc treated when diagnosed as described 
for compression fractures Chandler of Chicago has described ob* 
Kure often undiagnosed fractures of the lumbar laminae which cause 
prolonged symptoms and which require bone transplants and fixation 
Re has done exhatastfve work on the subject Following the operation 
of OTurae there Is rest in bed. I would add to this treatment measures 
of heat, massage and graduated exercises (Fig ii) 


Sprains or Back 

Etiology — Sprains of the back follow many accidents which are 
ruffidently serious to give a fracture but following which x ray evl 
deocc of fracture a lacking. Sudden twists or falls when in a strained 
position for example slipping while straining to lift a heavy object or 
having a sudden weight thrown upon the stratotog body will also often 
result In sprains of the back As to any other part of t^ body a sprain 
wffl cause a certain amount of tcanng of the bgaments and attach- 
ments about the part ecchymosls or ndnute hemonhages exudation 
and swelling 

Symptoms. — The pain is usuaDy immediate causing the patient to 
stop work and rest, but after a few hours It may snbsJde and be may 
r^rn to work. The next moTning or a da> or two later he Is so sore 
^ ^ pain Is so marked that be cannot get out of bed or be cannot 
up The continued use of the back has aggravated the 


D^ods.— It !, extremely taportaat to dbgnow s tpraJn early 
alwiinte rtaU Heat mcaat or dry 
•bonld be applied at once If avaflaWe diatbermy la a valuable meai 
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such patients up and around and apparently well at the end of sh 
weeks even when the x ray has shown three transverse processes, fnc 
tured, displaced slightly, and still imunlted (Fig lo) 

Other cases which seem to be making satisfactory progress begin to 
grow worse and develop into the typical chronic back cases. Too often 
this change dates from the time the patient is told by another doctor, 
the Interne, the nurse, a fellow patient, or some lawyer or member oi 
the family seeking to magnify the Importance of the case, that be his 
a ‘TDroken back ” 

The term ‘Taroken back ’ is a potential trouble maker It brings fear 
and apprehension to the patient. It recalls cases beard of in the past 
in which the individuals never walked again It cames Ide^of 
grandeur due to the old days of frequent lawsuits when a *1)10101 
back ’ was usually good for a $10,000 or $25,000 damage, 

I am not in favor of withholding from any patient the di i gnm h of 
fracture but if it was ever Justified it would be in these baii frac 
tures especially of a transverse process To prevent the above danger 
of apprehension from being bom in these cases I usually take tinic m 
draw a picture of a segment of the spinal column show 
patient, and explain to him how this little tnmsveree proc^ ij 
but that it has no connection with the so-called broken back, tMt 
cannot possibly affect the cord and that there are so many 
transverse processes to take up its fonctioD that no great da ^g t 
come from It I then explain ^t he must keep qinct for ^ 
weeks in order to allow the fracture to unite, pomtliig out mu 0 
the union Is only fibrous but that hbrous union wiD be so^eoi 
give him full and good function of his back once more. In ° 
these precautions, cases of fracture of the transverse process 
become exceedinpy dif&cult to treat. 

Treatment, — Personally I prefer to treat these cases by rest ^ ^ 
for six to eight weeks The mattress Is prevented from sag^g 'g 
placmg boards across the bed underneath the springs A soft p 
the small of the back will bdp rrmfritnln the normal lordosis ^ 

Heat should be applied at once m the form of l^tge 
fomentations with large folds of flannel as the agent, the 
held m place by a covering of rubber sheeting A binto 
applied. The appheations should be frequently changM ana 
very warm Hot water bottles an electnc pad or an ordma^ « 
tne bulb and reflector may furnish the source of ij Ug 

as the patient can be turned over on his stomach (be sbouw 
relaxed and let the nurse and technician turn him over) 

Ing massage Is started At first this is a sedative massage 
to relax the spasm In the muscles and to relieve the pam- ^ 
massage Is Increased and becomes both stroking and, by the 10^ 
week kneading or rotary In character Its purpose now is to 
drculation to these parts to overcome any muscular atrophy, 
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prolong the condition Allowing them to remain recumbent for three or 
four weeks without massage or exercise is only to foster adhesions 
pamful Jomts and a string of indefmite sequelae that usually even 
tually lead to an erroneous diagnosis of neurosis Strapping the back 
with firm adhesive plaster and allowing the patient to go about is 
better tlyin the last mentioned procedure provided that the strapping 
is not too prolonged and that the patient does not develop faulty 
posture habits Rest heat and massage for the first we^ with 
strapping for the second week followed by systematic efforts to de- 
velop cMrdse and fonction wfD rebeve the majonty of these cases 
witl^ three to four weeks However the strapping usually causes 
pimples and irritation and prevents proper massage If pcssible It 
should be avoided Certainly tight strapping or the early and pro- 
longed use of a brace is often another means of cauring muscle 
atroph> contraction of ligaments and adhesions 

'Ihe commonest location for these sprains is In the low back 
usually a lumbosacral or a sacro-Iliac condition The sprain in these 
regions Is too often not sufficiently serious to cause the physician 
great concern or to fustlfy the patient s going to bed and being fussed 
with As a result inadequate early treatment prolongs the condition 
allows it to become aggravated or results in sequelae which are far 
merre difficult to reUeve Tbe latter will be considered under post 
traumatic conditions 

Rest, heat, massage and graduated exercise are indicated and 
should start early whenever the history and findings suggest the 
possibility of a lumbosacral or sacro-lliM sprain As a rule I never 
strap these patients except possibly for two da>"s to a week when they 
first get out of bed In a Limited number of cases a sacro-ihac belt may 
be indicated but placing a sacro-iliac belt on a patient and tilling 
him to wear It indefinitely without daily renxrval for massage tends 
only to doom him to invalidism Four to six weeks should be tbe limit 
for the wearing of such q belt Tb< belt soothes both the patient and 
the phyriaan often preventing tbe early discovery of sequelae that 
must be treated and removed if full recovery is to follow A good plan 
to follow when these patients first get out of bed Is firmly to belt the 
sacro-fliac region by applying an ordinary strap belt lust outside the 
imderdothes and passing it around the body just below the antero- 
■upenor spines of the ilium Tbe patient Is instructed to remove this 
for rest p^ods and for certain exercises He seldom becomes wedded 
to such a belt as he docs to the more elaborate sacro-Iliac braces Again 
let me repeat that the latter have their place but only In a limited 
number of cases and for a limited length of time. 

Some patients will not respond to tbe above treatment nor to any 
other form of treatment Certain of these eitber are operated on for a 
fiiaUon of the sacro-iliac joint or become permanent wearers of the 
sacro-niac or other form of brace When I am forced to yield to one 
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of applying hent and gives the quickest rehef from pain Early mas- 
sage, rhythmic and applied gently at first but gradaaDv increased In 
force arud carried always In the some direction 1 e. upward and cwt 
ward will soon reduce the exudation and swelling As soon as the pain 
IS relieved or after one week active assisted and active enrdses 
should start to prevent contraction of the hgaments thicken in g of the 
aponeurosis and adhesions a^ut the Joints, 

Treatment. — Allovring these patients to be up and anjund and to 
assume faulty postures In order to relieve their discomfort is only to 
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prolong the coochtjon Allowing them to remain recumbent for three or 
four weeks without massage or exercise Is onlj to foster adhesions 
painf ul joints and a string of mdefimte sequelae that usually e\^ 
tually lead to an erroneous diagnosis of neurosis Strapping the back 
with firm adhesive plaster and allowing the patient to go about is 
better than the last mentioDed procedure provided that the strappmg 
is not too prolonged and that the patient does not develop faulty 
posture habits Rest, beat and massage for the first week, with 
strapping for the second week, followed by systematic efforts to de- 
velop exerdse and function will rehevc the majority of these cases 
within three to four weeks However the strapping usually causes 
pimples and Irritation and prevents proper massage If pc»sfble it 
shodd be avoided Certainly tight strapping or the early and pro- 
longed use of a brace is often another means of causing muscle 
atrophy contraction of ligaments and adhesions 

The commonest location for these sprains is in the low back, 
usually a lumbosacral or a saao-IUac condition The sprain in these 
regions is too often not sufficiently serious to cause the physidan 
great concern or to Justify the patient s going to bed and being fussed 
with. As a result madequate early treatment prolongs the condition 
allows It to become aggravated or results in sequelae whicb are far 
more difficult to relieve The latter will be considered under post 
traumatic coodiUons. 

Rest, beat, massage and graduated exerdse are Indicated and 
should start early whenever the history and findings suggest the 
poasibnity of a lumbosacral or sacro-iliac sprain. As a rule I never 
strap th^ patients except possibly for two da>^ to a week when they 
first get out of bed In a limited number of cases a sacro-iliac belt may 
be Indicated but placing a sacro-iliac bell on a patient and telling 
him to wear It mdefimtely without dally removal for massage tends 
only to doom him to invabdlsm. Four to su weeks should be the lunlt 
for the wearing of such a belL The belt soothes both the patient and 
the physician often preventing the early discovery of sequelae that 
must be treated and removed if full recovery is to follow A good plan 
to follow when these patients first get out of bed Is firmly to belt the 
sacroiliac region by applying an ordinary strap belt fust outside the 
underclothes and Fussing it around the body just below the antero- 
superior spines of the fllum The patient Is Instructed to remove this 
for rest p^ods and for certain exercises He seldom becomes wedded 
to such a belt as be does to the more elaborate sacro-iliac braces Again 
let me repeat that the latter havT their place, but only in a limited 
number of cases and for a limited length of time. 

Some patients will not respond to the above treatment nor to any 
form of treatment Certain of these either are operated on for a 
nutlon of the sacro-iliac joint or become permanent wearers of the 
tacro-Iliac or other form of brace. When I am forced to yield to one 
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or the other of these plans, I feel that In some way ray Ideals of treat 
ment have miscarried or have been cheated 


SxaATNB OF Back 

Strains of back usually occur from less severe injunet than those 
which result in sprains In strains the signs and symptona are not ai 
severe as they are in grains. Faflure, bowev'er, on the part of the 
physidan or patient to recogniee these strains and to tr^ them u 
potential trouble makers often results in prolonged disabibty 

Tb^ can usually be treated as ambulatory cases but If the ripu 
and symptoms begin to grow worse or are preJonged for more than a 
week, I favor putting the patient at absolute rest and trraring him as 
described for sprains The ambulatory treatment consists of applylas 
a firm binder and having the padent report dally for heat, massage 
and graduated active exercises The patient is instructed to take one 
or two hot baths a day at home In between treatments. I have seoi a 
patient with simple stram who reported to the pbj^caJ therapy 1^^^ 
tory for treatmrot grow markedly worse after the treatment. Tba 
usually occurs in the winter He b baked and massaged In 
office, goes out into the cold rides home on a cold street car ^apdj hat 
night develops a severe attack of lumbago or myositis. Pbysid^ 
should recognize thu danger and If the patient complains of “caluuSS 
cold after office treatment, aome form of hoinc treatment shcmld m 
substituted A baker to use in the home can be made or bou^ 
reasonably or the physician can rent or lend one to the patient ube 
^hnlcian can report to the home dalty to give the beat and massJ^ 
Unquestionably more attention must be paid to the effect up® tw 
patient of ambulatory pdiysical therapy than has been done in 


Lumbago Mvosms MYOFAficiTia 

Lumbago myositis and myofascitis arc afl terms used to ^ 
acute painful back. The attack usually comes on suddenly ® 
after some minor Injury or more often after some unusual 

as overllfting or after a change from a rather sedentary occop* 
active or heavy work. ^ 

Th^ksgiving at a family reunion I played a otrennous^]^ 
of old-fashioned shinny with a nurnber of rny male relatives. Sev 
of our sons Trcre college boys and wfaBe the old guard won thc^* 
yet we were hard pressed It was a moderately edd day 
very warm and then cooled off rapidly Withfn two horns I 
Kvere It untnated for two diyj and tlm ^ 

j^ed Was Ihb due to ttram, to the rapid teatin* and coolin* 

^ or to a foQj Infection^ I have no other evMence of a 
infection 

W e undoubtedly have trauroaUc lumbago and lumbago due lo ■»'" 
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tion Search should be made for the infection in all cases of persistent 
or recumng back palm The rapidity with which a lumbago will dis- 
appear after an abscessed tooth has been pulled has been noted many 
times However all pamful backs have not yielded to the loss of a 
tooth or e\en of all the teeth Other causes must be searched for before 
too many teeth, tonsfla gallbladders etc, are sacrificed 
The treatment of these strain tumbagos when they persist Is rest 
heat, massage and graduated cxerdses Often they will yield best to 
infra red biSung The ordinary electric ^ow for heating a bathroom 
is one of the best mfra red bakers that can be secured 


Loctong op Vertebral Jourrs 


Acute locking of some of the vertebral }omls possibly a ligamentous 
dysfunction rather than a slipping or slight dislocation occurs The 
condition is most common in the cervical region and m the neighbor 
hood of the twelfth dorsal and first lumbar vertebrae. It is a peculiar 
phenomenon and often manifests Itself In the cervical region by a 
sense of sudden pain followed at once by a burning sensation in the 
neck, and later by a momentary or temporary stiffness then It sub- 
sides, Occasionally It will be more severe will persist and will require 
treatment In a recent newspaper the case of a woman who dislocated 
her neck by suddenly turning her head was described From the de- 
scription of the case I believe it was one of acute locking A year ago 
ray son grabbed his sister playfully about the neck and bent l»r back 
ward She cried out held her hand to the back of her neck and could 
not move her head which was held in a fired slightly turned posldoa 
I was home at the time and immediately went to her assistance. The 
bead was fixed evidently by some locking In the region of the second 
to the fourth cervical vertebrae I had her sit on the floor placed a 
hand on either side of her bead and lifted her upward aDowlng her 
body weight to be the force of traction At the same time I gently 
manipulated her head from side to side. There was a sensation of a 


sudden slip or give In her neck and she immediately exclaimed that 
now it was all right. Only a slight tempxiniry soreness followed 
Similar examples of locking have occurred following the hitting of a 
bump and then being thrown upward and backward when ndlng on the 
back seat of an automobile In one such case examined two days after 
the accident the patient had a painful stiff neck with very little head 
mOTement, The i ray was negative This case yielded to manipulatioo 
foDowed by heat and massage for three days A farmer boy was seen 
by me at his home In the country He had terrific pain In his back 
located in the region of the twelfth dorsal vertebra. His physician had 
^•en him hypodermics of morphine without any relief of the ruin 
The condition had foDowed the lifting of a heavy gram sack 

was marked over the twelfth dorsal vertebra and the first 
lumbar Joint. Ho could not stand eramlnaUoa, let oJone manipXuiS 
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We Were not prepared to give him an anesthetic and the family refused 
to allow removal to the local hospital Traction was applied to his hjs, 
the foot of the bed was elevated, and a pillow was placed under Ms 
back He continued to suffer for almost a week, when the pain sod 
denly d isappeared Mennell ^ describes acute locking of the cosUl 
vertebral joints and gives very well-defined methods of manlpolaticD 
to overcome these Althougji physical therapy Is seldom needed in 
these cases yet physical therapy and mampulative surgery are lo 
closely related that it seems proper to mention them here, 

Sunilar lockings may occur between two adjacent transverse proc 
esses or between an elongated spinous process and Its fellow Manipu- 
lation IS necessary for relief I^olon^d pain following some of these 
cases of lodsing between vertebrae are undoubtedly due to a perabtenl 
synovitis Heat, massage and gradually increasing cierdses are like- 
wise indicated in these cases 


Wkynick 

Wryneck or stiff neck is almost as common as lumbago The ordi 
nary case will usually disappear without treatment or with heal and 
massage Wryneck following injury to the cervical vertebra w to 
sprains In tWs region often requires prolonged treatment by Dealt 
massage and graduated exerases 

PoffrTBAD1£AnC SSQtTELAI 

Any surgeon doing a considerable amount of rcconstrudlve ^1^^ 
will see a great number of traumatic cases weeks and months afW 
acute injury They are referred for trratment to overcome ctrwu 
sequelae which are the result either of the injury or of the lieainieDr 
given A high percentage of these are back injuries. 


OuJ Fractujied Vertzhrak without Cord 

Etiology- — The persistence of symptoms In cases of 
fracture of one or more vertebrae or of fractures of the 
spinous processes beyond a period of three months usually 
that Mrtain sequelae have developed which must be discovered m 
treated if the given part Is to secure complete functional recovery t 
usual causes for these persistent symptoms are 

A. Failure to diagnose the fracture and to Institute proper 
meat early Ne^gence In taking a lateral i ray picture B 
cornmonest cause of diagnostic failure 

nn «hr«rf n .. . - . 
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Too short a period of active treatment of the fracture 
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C Too prolonged a period of active treatment by 
form of immobilization 
D Too much dependence upon a back brace 
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E Tbe surgeon s waning interest in the case after two or three 
months 

F Tbe development of functional neuroses 


The following short rfaumis of cases illustrate these conditions 


Case 7 — Mr C S 35 years old was trated five months for a lacTo-fllac 
condllloo. He had been kept In bed for a mooth, was fitted with a lacro-Qiac 
belt, was given light treatments and was finally told to go to work He at 
tenroted light work, but the next morning be could not stoop over to pull 
on nis shoes. He was seen several times by his doctor but the latter had 
“seemed to lose mterest In my case,” accordfaig to the patient He was 
finally referred to St, Luke s bce^iltal where be came under my care, 
Exiunlnatlon showed a definite point of tenderness which was constantly 
located, at each examination directly over the foorth lumbar vertebra. 
Movements of the back especially wfaen be attempted to straighten up 
from a stooping position cataed defimte rigidity or muscle spasm in the 
erector splnae muscles of this region From the h^ory of the case and from 
these findings a diagnosis of probable fracture of the fourth lombar vertebra 
was made and the x ray was then ordered Tbe lateral view showed that a 
small wedge of the body of the fourth lumbar vertebra was brok« off and 
dt^laced anteriorly There was a slight depression of the antenHuperior 
border of tbe body of the fourth tumb^ vertebra Tbe anlercposterior view 
failed to show any evidence of this injury 
The case was reported as one of fracture Tbe original doctor was asked to 
mail In bb X rays so that we could see If this was present at the time of the 
original injxny His x rays bad been made only In tbe anteroposterior view 
My X rays and the onginal i rays were then submjlted to another roentgen 
ologtst, who called the condition an OBtecHUthritla. They were then sob- 
mitted to Dr Hollis Potter who •aid that tbe condition was a fracture and 


pomted out that osteo-arthritb must always Involve the articular surface 
whkh was not affected in this case (Figs. laa, lab) 

The patient’s pain and muscle spasm were due to the prolonged hnmoblli 
tatlon of the back muscles and joints by the sacro-Qlac brace to holdmg 
than stiff because movement caused pain and to periods of attempting 
active exerdie and work before be was ready for than. Ortamly there was 
DO sorjpcal trealment Indicated to remove or replace this wed^ Further 
ImmobOiiatloo offered neither temporary nor ultimate relief of tbe situation 
The treatment Instituted was first to explain the condition to the patient 
In common sense terms and to secure his cofiperation. Then he was put to 
bed, and the back baked and hot fomentations applied alternately every two 
hours Massage once a day was started Immediately Simple very graduated 
oennses were gi\Tn at each period of massage, ^Ticnever pain or muscle 
*PMm appeared, the exerdses were stopped and were not carried to that pomt 
for three days. After two weeks he was allowed to go to tbe phyilcal 
“CTapy department In a wheel chair for tbe same treatment After another 
be was allowed to walk about and to go to the occupational therapy 
«partment for light work He was dacharged at the end of eight weeks 
^ of a broken back (for thfa fracture had healed albet with iffeht 
defof^ty long before I saw the case) but of the soft tissue ankylosis which 
“Id (le\Tloped from proknged ImmobOiiatloo and disuse and whidi caused 
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muscle spasm and pain whenever undue stress was apphed to these buk 
Joints, 

Case 8 — Mr 0 S , aged 57 a raOroad engineer, suffered a conpreBioo 
fracture of the third and fourth lumbar vertebrae. He wel^wl 200 Ib. He 
was kept at rest in bed for six months and was then fitted with a back bnce. 
He bad not been able to return to work. He was referred to me to ascertain 
If anything further could be done or If this man should be penswoed. 

Eraminatlon revealed a very heavy short man who weighed 140 ib ^ 
ing gained 40 Ib during courae of rest and treatment ^ back 
rigid in a leather and steel hack brace. The muscles were slightly rigid m 
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motion but there vras no miode spawn. The patlect'i chief complaint was 
pnin tnd wtflkncss In his back when he attempted to go without his brace 
In addition he had nrelling of the ankles which had developed since he was 
allowed out of bed and be had fiatfeeL His basal metabolism was oormah 
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Phjilcal therapy a reducing diet, foot eierdies, and gradually giving up 
bis back brace resulted In improvement in the be(± mosdei, the disappear 
ance of the swelling in the lower tegs, and the loss of ao Ib in wdghL At 
the end of six weeks he was going about constantly without his bnm and 
without complaints He was allowed to go to hb home in Ohio. In four 
weeks be returned to us with the ankles again swollen and wearing tk 
brace He refused to stay for further treatment and has since been retired on 
a pensioiL 

Ihe broken back of course was the addng cause but his great gain in 
weight his becoming wedded to a back brace wHh its accompanying wea^ 
ing of the back mi^es and stiffening of the back Jdnts, combined with a 
spirit of giving up and accepting a pension, were the real catues of thh njfflj 
disabflJty AH these could have been prevented and overcome If he bad been 
willing to put up a fight. 


Casi 9 — A. R. who was injured In an aalomoblle accident fa UJcfagM 
was taken to a hospital and an x ray (anteroposterior view ady) ww 
of his bacL No fracture was found He was kept in bed for two week 
a diagnosis of a contused back and was then discharged He 
home in Chicago and was under the care of an ostecpalh for w 
be consulted a lawyer and started suit against the owner of the lutomo^ 
Ha lawyer referred him to a doctor who x rayed his hack and fa t«W^ 
view discovered a compressfooi fracture of the first lumbar vertesw^ ^ 

4 a, 4b ) He reported to this doctor dally for light 
was given At ^e end of lo weeks the insurioce company involved " , 

the patient to me with the ccasent of his lawyer for 
the evidence of the lo-wesks old compreaslou fracture which baopmciK^ 
gone untreated The paUeat had muscle spasm and pain on 
undue flexion roovemenU of his hack- The pain and 
caused the pjatlent to hold his Hark quite ri^ As has been i-y 

tha protective immobflixadou of the spine can cause partiaJ anxyioso 
cootractloa changes In the soft tissues about the spinal Joints. - 

The patient was more anxious to secure a good recovery ‘* 1 ^, (nt 
tured back than to secure a large setUement. He agreed to lace 
and was ve^ cofiperatlve. He was referred to our physical tbeaW 
ment for daily treatment consisting of baking the back (beat) misw 
graduated exerdies I could see no reason to treat the V«tce. 

^ter 10 weeks by putting the patient to bed or by *i 2 T\}-*dy 

These would only have added to the stiffening process , —jifl 

begun In hU beck At the end of a month his case was se^« 
amount and be returned to his regular employment of trartliog 

The above cajo njmtrete that It is not the fractured vert'll ^ « 
that gives the prolonged disabmty to back fractures but tM o 
obvious at other times obscure sequelae that follow in t« 
such fractures 


Treatinent— AH during the acUve treatment eveir 
made to keep up muscle tone normal body functions, and a ^ 
roent^ altitude As soon as such treatment is safe exerdses Bb«J« 
added to prevent loss of Joint function. Then os the ca-« 
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ambulatory bdts or braces that may undo all these eSorts should be 
avoided as far as possible If they are applied the period of weanng 
them should be limited to only a few we^ Start more active beat 
massage exercise and occupational therapy as soon as the case is 
ambulatory and persist in these until full function and working ability 
are regained Do not allow your Interest in the case to wane untG the 
patient has recovered There vrfU really be no need of a convalescent 
penod after treatment has stopped if this program is earned out 
Recently I examined a ^rl with a compression fracture of the sec 
ond lumbar vertebra. She was being treated admirably Her doctor 
remarked that one of the nurses In th^ hospital had suffered a fracture 
of her first himbar vertebra six months ago and that now she was 
doing full duty A bttle later be sent for this nurse She was a healthy 
very cheerful girl standing very erect and in response to the doctor & 
question Arc you wearing your back brace? ihe replied ‘Oh yes 
I couldn’t do without it 

On further questioning the nurse gave the followmg Information 
“I was in bed seven weeks and then they put on this brace and I 
was able to be up and around and went back to duty at the end of 
three months Yes I leave the brace off at nlg^t and try for a few 
hours once a week to get along without it, but I soon get so tired and 
my back Is so weak and sore t^t I am ^ad to put It l»ck on. 

Oh I fe^ so good and am held np so straight by this brace that I 
don t mind wearing U at all 

This nurse was becooffng wedded to her back brace. Her doctor 
agreed with this and was deeply interested in toy suggesPons This hos- 
pital has an excellent physical therapy department, and yet this nurse 
had never been given massage and back exercises. I suggested that 
these should be started and that each day sbe should go an hour longer 
without her brace As the strength and function of the erector spinae 
muscles returned she should be able to leave off the brace altog^cr 
probably at the end of three weeks She had been told to wear the 
brace for a year At the end of that time some such a program would 
be necessary anyway Her fracture was long since healed WTiy con 
tinue to wear the brace for a year and make it even harder to go 
without it at the end of that time? Ask any lady who used to wear a 
corset constantly how it made her feel at first to do without it 

Ou) SpaAins OT Tira Back 

The majority of these sprains which have symptoms persisting far 
bejond the period when recovery should have occurred are located m 
the lumbar region of the back — usually in the lower lumbar and in the 
Nncmity oi the saaro-Dlac joint*. 

Byinptom*.~Sprain3 In the cervical region usually manifest them 
selves by varying degrees of wryneck and jneld more readpy to heat 
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and massage, even the massage the patient gives his own neck rmades. 
Occasionally one will sec persistent symptoms from such sprains where 
some form of neck brace or collar has been used for immobHuitioii 
for any considerable penod Such conditions will yield to beat, mas- 
sage and graduated exercises Sprains m the dorsal region are nn eonv 
raoiL. Here, again, persistence of symptoms too often Is the result of 
prolonged immobllixation. Therefore attention must be directed chiefly 
to these old persistent sprains in the lower lumbar region. 

Etiology — ^They are usually due to Inadequate treatment during 
the acute condition wherein the patient is allowed to r em ain 
tory but, because of the pain on movement, he holds his back qmte 
ngid — a condition of self protecting ImmobDixation. One sees a 
condition In bursitis or other acute affections about the shoulder 
when the patient, for the purpose of relief or protection fn xn 
carries the arm adducted to the side of his body After a few weets 
becomes more or less fixed in this position. 

Another cause for these old sprain cases m the back is tooproloo^ 
an Immobilization by treatment- The patient Is kept m bed, 
arty effort at physical therapy for three or four weeks then , 
be still haa pain a brace or a wide belt is applied which 
iininobillzaticm Effort to use these back joints causes the same 
and discomfort that occur in any other part which is unduly 
bailed 


Pathology — There are signs and t^ptoms dewrih^ 
entiate between a sacro-iliac and a lumwisacral sprain but 
not always conclusive, Tlie pathology in cither case Is ^ 
contraction and thickening of the joint capsule, 
aponeurosis foreshortening and contraxiure of muscles due 
being held in the position of greatest comfort and 
have formed at the site of the exudate and the sU^t 
which accompanied the original sprain \^Tjen dne vlsumn» ^ 
sprains in back Joints just as be does the common ankle spram 
then better understands the possibflitics, 

Diagnosia, — These cases are often extremely difficult to 
Many of them have developed ncoroses — ‘misxmderstood 
call them. The patient s suffering is misunderstood by the 
the fanffiy who often make the patient fed that there 
wrong with him The patient soon develops an attitude of 
anderatood. He win not talV of his condition except with 
friends end he soon begins to search for sympathetic listeners 
gets the habit ol talking about his aflmenL The patient cannot 
the permllar sposm in his back on crtnln movements, 2^^ 

cannot find a cause for it he develops secret fears and 
unconsciously begua to exaggerate his complaints and to msb 
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certain signs when being examined He cannot understand why his 
trouble persists why he cannot be relieved why his doctor cannot find 
a cause In short a of misunderstanding develops which leads to 
this rather frequent development of neurosis m back cases 
A pure back neurosis is not common Underneath the nervous 
phenomena are usually one or more organic conditions in the back 
which when divTT v i*red and rdleved cause the neurosis to fade away 
The X ray Is usually of no avail in the diagnosis of these old sprains. 
The ordinary physical findings may be of little help Usually how 
ever a systematic, careful routine examination of ail the back Hp 
and leg movements will show that certam ones of these are restrict^ 
or are causing more pam than other movements Occasionally there are 
symptoms of a sciatica. 

Sciatica 

Soatlca, if of several weeks standing will show the distribution of 
pain somewhere along its course tenderness on palpation over the 
course of the nerve atrophy most often in the thigh, and a weakened 
or absent Achilles reflex. Such findings are always suggestive of defi 
nite organic changes In the lumbar region 
Finally I often resort to examloatlcm of these pabents under anes- 
thesia In order to prove posldv-dy where and to what extent motion Is 
restricted 


Case to— & fr W came to me with a history of back disability of 
five months standing He was leaning over to 1 :^ rl^t lifting a 35 Ib 
battery with bh left hand when his left foot slipped from under him, throw 
Ing him fai a side twisting movement to the left. He was b severe for a 
time, then it eased and he continued to work for the next four days. F-nrh 
day his back pained him a Little more and be was a little sUfier on arising 
each morning On the fifth morning be tried to arise and could not move 
onasaisted His wife helped him from bed and be managed to dress. When 
he leaned over to pull on his shoe a spasm of pain attacked his back and 
he could not straighten up He was 6naDy helped back to bed and the doctor 
was called who ^d him taken to a hospital An nay examination was 
made but it showed no fracture. He remained in bed for four weeks and 
then was allowed to go home Pain was rtlD present and therefore a wide 
canvas back brace with steel sopporta was made and he wore this constantly 
he reported to me four months later For weeks this pstlent reported 
to his doctor's office where light treatments were given to the back. He was 
fhoroughly tanned over the back and left thigh. At the end of two 
« had developed pain down the left thigh and leg This became so bad that 
^could not walk. Neither could be sit on a cl^r for more than 10 min 
wtth^ shifting aH hli weight to bb right buttock He was miserable and 
rf thought he was putting a lot of it on ” He said I 

much rather work and make my 53 S-oo per week than to loaf and 
<^w S16X0 a week— what do they think I am?” He bad certain neurotic 
ind symptoms— a misunderstood neurosis —and my Interne after 
examining this patient toW me that be was a neuro ” 
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and massaee, even the massage the patient gives his cnm neci na nfa 
Occaslonshy one will see per&tent symptoms from such spram wim 
some form of neck brace or collar has been used lor lmni™inu® 
for any considerable period Such conditions will yield to heat, mas- 
sage, and graduated eierdses Sprains m the dorsal region are un^ 
mon Here again, persistence of symptoms too ofta 
prolonged immobiliiaUon Therefore attention must be directed cMrny 
to these old persbtent gpralna In the lower lambar regicttL 

Etiology— They are usually due to madequate treaunat da^ 
the acute condition wherein the patient is allowed to 
tory but, because of the pain on movem^k 
rigid— a condition oi seU-protecting i^oblllsa^m toe 
condition in bursitis or other acute affection about ^ ^ 

when the paUent, for the purpose of rebel or 
carries the arm adducted to the aide of bis body After 

bccoroes more or less fixed m thia position- soonnjbflged 

Another cause for these old sprato cases fn tl» lyJmtboul 

an immobUliation by treatment The patient Is ^ep beaow 

any effort at physical therapy for three or ^nHnws tbt 

be stfll has pifn a brace or a wide belt is applied wM 
imroobilixatioD Effort to use these back joints .m/iuiv fanmo* 

and discomfort that occur in any other part which is unouiy mi. 

bulled- 

Pathology — There are signs and simiptoms Kpse are 

entiate between a sacro-Uiac and a lumbosacraJ 
not always ccmduaive. The pathology in either . v— ug of the 
contraction and thickening of the joint capsule, ^ tjteir 
aponeurosis foreshortening and contracture of which 

being held in the posftion of greatest comfort and a 
have formed at the site of the exudate the 

which accompanied the ori^^nal aprain \\Tien „vi. wjtain, he 
sprains in back joints just as he does the common 
then better understands the possibilities 

Diagnosi*.— These cases are often *^^trei^y di®^ \ 

ilany of them have developed neuroses — doctor sod 

call them The patient s suffering Is misimderstood ^ 
the family who often make the patient fed that ttwr® ^ 

wrong with him The patient soon develops an «mpatbrtic 

understood He win not talk of his condition except ^ ^nlil h^ 

friends and he soon begmi to search for sympathetic l»i cxpUlo 

— iiahu nf ui- Th«» nstlcnt csmio ^ 
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uncoDsaously beguu to exaggerate his complaints ana 
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The emnlnttion when be entered my »ervlct at St Luke s Hospital was 
negatU-e except for slight rcstriclloo of motJoo on flexing the left thl^ cm 
the abdomen pain cm forong further flexion, and tendcroeas over the left 
idatic nerve with definite muscle atrophy In both the left thigh and calf and 
absence of the Achilles tendoo reflex The patient localized the pain each time 
In the neighborhood of the left utlcolatlon of the fourth and fifth lumbar 
vertebrae and from there down to the ilium near the posterosuperior ipine. 

This patient was given an anesthetic and examined. ^T>en both thighs were 
flexed upon the abdomen as far as possible, It was quite noticeable that the 
right thigh woald Qei from three to four Inches nearer the abdominal wall 
fhan would the left This was the only motloo that seemed limited. 

Treatment of this consisted of the following 


UttiuPvUIhH — ^Wlth the patient anestbelixed my assistant flexed the 
right thigh while I flexed the left thigh as far as was possible without undue 
pressure. The thighs were then alternately extended end flexed, rocking the 
patient's buttocks off the table and each time bringing both thl^ as nearly 
as pcwible into contact with the abdominal wall Soon there was a sensation 
of soft crepitus or of giving in the left side of the back near the fifth 
lumbar vertebra and ilium. With each rocking the left thigh came more into 
alignment with the right on complete flciJoa. The manipulation was con 
tinoed tmtfl both thighs flexed equally 
Those who obser^ the manlpoladoo aad felt the “giving” of the soft 
tiaoes In the small of the hack agi^ that we had broka up some old ad 
beskm or had stretched thickened ligaments and muscles until the restricted 
flextoQ of the thi^ bad been ov e tco me. This procedure was done S™dy 
father than fordbly (Figs. 13a 13b) 


Immediate After-care — The patient was returned to bed and large hot 
fomentabons were appbed to tbe back and changed every two boors 
At each cfaangmg tbe patient turned on his stomach and a large hwVmg 
li^t was pla^ over ^ back. Thus there was no sudden cooling of tbe 
back He was encouraged to ciercfae bis lep often and to flex theni as far 
as possible A gentle but stimulating tnaasage was ghm the same afternoon 
Tto treatment was continued all night ^th massage the next rooming 
followed by assisted exercises The technidan was sboiro the nature of these 
fierasea which consisted 0/ flenng both (highs open the abdomen as far as 
poBible with mild but steady pressore made upon the left thigh to Increase 
its flerloci range The massage included tbe left leg from the foot upward. 


Cemiftnted Treatment — After the third day this patient was taken to the 
^yslcal therapy department in a wheel cb^ and there the larger baker 
fgmii bed beat to bis back and leg for 30 minutes to one hour Tho was fol- 
kwed by approximately one boor of steady ever Increasing In force massage, 
and active graduated exercises were then given After a week tub 
of hot water for jo minutes foDowed by a brisk rub and the applica 
® reluming to bed were added 

_ Tbh patient was constantly encouraged and every effort was made to 
jwome ^ attitude of being rnfattnderitood. Occnpaticml therapy coo- 
basketry was started the fimt week. This had nothing to do with 
ti= tack mU5da but ™ a gr«t mcnUl divarajeu, „cl 
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After three weeks thh patient was able to sit for an boor without pain In 
the region of hb left battock The pain and tenderness along his saaljc 
nerve disappeared and he aruH walk about the ward for a short distance 
whboat the p«tn » returning At this stage he spent an hoor In the occupa 
tiooal therapy workshop pedaling the Jig aaw with his feet and standing at 
the work bttciu 

At the end of five weeks the patient felt that he was so much better that 
he conld return borne and carry out the treatment there. He left against niy 
better judgmenL He returned in three weeks with the ccodition aggravated 
but not as bad as at first He has agreed to remain until cured which wiD 
take from 8 to 12 weeks He Is now under his final treatment consisting of 
heavy exercises long walks and rather heavy wort In the workshop Figures 
14a and 14b show this patient exeroshig on a rowing machine. 

This rather lengthy r 4 suni 6 serves to Illuslrate the methods of dlag 
nosis the manipulative surgery wid the physical and occupational 
therapy so often necessary to overcome th^ old persistent back 
sprains Each rw.v la a problem unto itself and must often be handled 
in a different manner but the physical therapy maneuvers given in this 
case if persisted in sufficiently long will result in a cure in roost cases 
Occasionally when progress seems to stop further study is necessary 
to &nd the cause It may be necessary to repeat the manipulation 
under anesthesia two or more times. Continued interest in the case and 
persistence m treatment are of paramount importance 

Congenital Conditions 

Congenital conditions associated with injury are most frequently 
found in the lower lumbar and sacral regions 

Spondyloubtheeis 

Etiology — Spondylolisthesis or an anatomic slipping of one verte 
hra on another may be congenital or the result of trauma Great atten 
tion has been paid of recent years to the ebnorraaHy acute angle 
fonned by the fifth lumbar and the first sacral vertebrae. At times this 
is so marked that all the weight of the trunk seems to rest upon the 
vertical sacro-DIac Joints and very UtUe support is offered between the 
fifth lumbar vertebra and the sacrum Usually in these cases there is a 
more marked lordosis In the lumbar region A condition of hyper 
lordosis may result in a gradual stretching of the ligaments in this 
region, and when some sudden torsion or rotation strain occurs as the 
result of a mild or severe trauma, the symptoms of a strain or sprain 
of the lumbosacral region develop This abnormality is often asso- 
ciated with faulty posture The ^ght lifting or the sudden turning 
which Is blamed for the condition Is usually only the Tast straw the 
real cause being the congenital condition the faulty position and the 
yean and years of continued strain exerted upon this Joint There Is 
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should then be put at rest on a firm, straight bed with increasing 
amounts of firm pillows added to the lumbar region to preserve the 
benefits of the manipulation and gradually to mcrease the lordosis 
Continuous heat, dally massage and graduated eieroses should be 
added to the treatment of manipulation. The effort should be made to 
relieve the pam cure the sprain, and restore the patient to normal if 
possible without resorting to imiDobllliation and support. 

In older individuals the &xit> of the Joints and soft tissues may pre- 
vent correction and the only relief may come from back support by a 
suitable brace. 
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no wonder that complicated questions arise in these cases, when com- 
pensation la Involv^, considering the msfgnifictnce of the allejfd 
accident as a causative factor as compared with these other cocdhfcoi 
In no manner related to the aeddent 

Treatment. — The treatment of such an injury should be upon the 
same pnndples as those laid down for lumbosacrd sprains— re^ beat, 
massage, and very carefully guarded and graduated exercises. Great 
attention should be given to the exercises aimed at correctmg finltv 
posture. Many of these cases are far advanced In years before the joint 
finally weakens and the "last straw*' force lays them low Often the 
back pain will persist in spite of all that can be done, and rehei h 
secur^ only by wearing of a suitable support Such a sopport jhcnld 
aim at the correction or the support of the “pot belly'* as weD as the 
immobilization of the lumbosacral region 


Flat Back 


Flat back or a loss of the lumbar lordosis usually shows an *h- 
Donnal lessening of the lumbosacral angle. The condition 
little consideration and yet il may cause even more marked dis abiW 
t h a n the byperiordosis Indlvidoals sufTefing with It tend to 
strains or sprains more readily Ihe mechanism for corredloa h the 
same as for the opposite conditjon (Fig 15) 

IHagnoals. — Patients with a flat back can usually be recognixed by 
Inspection which win reveal the characteristic flatness of this sr® 
when they lie upon a flat table, all the lumbar spinous processes 
on the table the characteristic movements of this region are lo®^ 
example, on flexion and extension, the lombar spines seem to nK^ 
one bone somewhat simflar to a poker back^ and finally these 
cannot increase the lordosis by railing therr bodies from the table 
the weight resting upon the shoulders and feet, with the lower legs 
flexed 

In the absence of all other physical findings and of negative x-J^ 
if an Individual shows these characteristic signs of flat back, one ioaoio 
suspect a sprain aggravated by this congenital condition. 


Ti^tmcnt — In younger Individuals manipulations usnJly 


to Increase the lordosis Ulth t--- 'z^Une 

non tire K,™ a«ton of tho thighs upon thi obdomra and Iht 
of back muKlM Ugamtnto and adhesloM should be eroj)loj-<d « 
doKTibed for manlpuhttlom in ipnOn. of thli region. The palW" 
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should then be put at rest on a firm straight bed with increasbg 
amounts of firm pillows added to the lumbar region to preserve the 
benefits of the roanlpnilation and gradually to Increase the lordosis 

Continuous heat daily massage and graduated ererdscs should be 
added to the treatment of maiupuliition. The effort should be made to 
relieve the cure the sprain and restore the patient to normal if 
possible without resorting to immoHUration and support. 

In older individuals the fijuty of the joints and soft tissues may pre 
vent correction and the only relief may come from back support by a 
suitable brace 
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Sacealised FrrTH Lumbas VnntBSA 

This Is Dot M uncommon anomaly It is seen in a great mimbcr of 
ca^ X rayed for other condlUons, and fa the vast majority of these 
^lutely DO symptoms o! discomfort or disability can be cMed 
in other cases horrever fa which there is backache, and in which the 
P*^tire shows this delect, wc are probably too prone to attribole 
tne trouble to an Impfa^g fifth transverse process. UwpiestiooiWy 
fajunes to the Back fa which these do play a part There are 
probably other cases of low back pain not related to injury that ac- 
Dot be cxplafaed upon any other 

IfathiJogy — ^This congenital coDdilion generally shews a sacnim 
set low between the Wa with one or both fifth transverse processes 
Impin^ng upon the sacrum. Usually one of the fifth traosveiw proc 
i* WHicned and sometimes irrcgolar fa fonn and h« fa close appo- 
rtion to the sacrum on that side. At times a definite artkalatioo nay 
be seen between the two 


J^ology — Injuries to this regfon may occur fa many ways. A re- 
stn^on of motion due to the enlarged pnaaas mtnt ciMt with m 
UP bail ee between the two sides which conceivably could intke the 
V j prone to strain A judden torsion or lateral fieri® 

^ toward the aide of the anomaly could cause a bniisfag 
process or the sacrum, a plnrhing or contusion of the soft tlssoa 
tying between a traumatic arthritis if an articulation had deveJoped 
^ ^ convinced that I have seen several case fa 

the entire trouble was doe to fh?? ront^Uai condition combfa® 
with an imury 

Mcn^ 'fa a recent book enUtled Bewitch: describes a pa^* 
. auB^ an Injury to hij back and fa whom the x-tay 

j possibility of an Impugfag fifth transvefse procett ™ 
pauMt died of a pulmonaiy hemoirhagE during the cooise of treat 
faltoTO ^ findings at the autopsy and his condiaioas as 


I ^ “^eay of Dr Wetr who performed the 

•“ ‘"™ 'V atlenHon w the lombosacnl 
not with care and foond that certain movemeotl ri the 
,’^edgeofachlKftobe«annly nipped 

tmisrejxe procen and the top of the 

rrithout the mrdx of eilreffle 
^ '««» tW* baimerse proce« rtxl the 

" ■””^ 1 ■' at once bectroe ohvfous that when thb nxnwea' 

tS^^I trnctXSwSi tSe trrtwvewe 

nronriMtrt pfachtfd my ttwrly 

fa^tS ^ “”*>01100 of ihElSto during life ‘“i* 

tbesltltafip..„H» routloo of U» linnk fa iTe direction ™ painless, wh» 
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rotitko in the other direction greaUy aupnented the symptoms of whi^ 
he wis compiaining particularly whra the tnmt was inclined backward 
Moreover the fact was quite definitely established that only rotation in the 
one (hrectlofi had this effect and the whole of the rest of the aaminaUon 
which has been prevloosly explained, was completely negaUve So too on 
postmortem examination it was only the one movement which caused the 
nipping between the transverse process and the sacnmi — a nipping which it 
was quite impossible to sectirc on the oppr^te side in any position 

Of course there is always the danger of basing an opinion on the examina 
tkin of any one but when years of experience in deahng with an Im 
rT^%» njasi of material lead to entire change of opinion, and when the cme 
case in which exammatlon was possible entirely confirms the din l ca l experi 
fofw on which this voile foce was based, the value of this one case Is 
materially enhanced. It Is imllkely that an opportunity of repeating the 
investigation will occur and from a technical point of view the occurrence 
of even this one must be regarded as a piece of extreme good fortune 

The question will of course be raised bow this particular patient whose 
life had been spent in ordinary laborious work had been able to cany on, 
year after year without symptoms in spite of the fact that this enlarged 
transverse process had undoubtedly existed throughout ho working years. 
If we are to attribute the symptoms from which he was suffering to the 
presence of this transverse prxess there can be early one possible explana 
tkm which b as foDows 

The Ugiments connected with the lumbosacral janctiem art of a corn 
plerity and a strogth which can be desoibed early as Immense and It is to 
be presumed that these ligaments are so amn^ that, hr ordinary life 
movement to an extent which will allow the production of lymptoms is 
prohibited Thus as long as these Ugaraents rexo^ Intact, mrstretebed and 
uninjored an individual can carry on free fronr symptoms, vn spite of 
structural aboonnality WTien, however as the result of aeddent undue 
strain fa thrown upon these UgaroenU a stretching which only adds an 
Inftniteihna] amount of mobility to the Joints may none the lea* be luffiaent 
to allow just enough nwbDity of the Up of the transverse process to raiiy a 
nipping of the soft structures, and thus to produce sjrmptoras. 

The abrjormallty may be suspected as the cause when pure rotary 
movements to one side or the other Increase the pain m this locality 
^^Tien this congenital anomaly is present, in the absence of other find 
It should always be considered In the bght of a causative factor 
The following case is illustrative 


n — C F., aged 4° was thrown backward by a sudden Jerk of a 
tmn and ftrock his back fordbJy against a ttovt He was twisted tideways 
the small of the back was bruised. He was taken to a local hospital 
an I ray picture was made but he was told there were no fractures, 
u strapped and be was allowed to go home Symptoms Increased 

^ be could not move his back without excTudaling pain He reported to 
^doc^ or Tight treatment and after three weeksTstrong 

made for him whkh he wore constantly sleepbg In It for the first 
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Sacralixkd Fifth Linma Vebtkbka 

This Is not an uncommon anomaly It Is seen In a great mnnlw ol 
cases X rayed for other conditions, and in the vast majonty of these 
absolutely no symptoms of discovert or disabDity can be cllated. 
In other cases, however, m which there Is backache, and in which the 
X ray picture shows this defect, we are probably too prone to attribute 
the trouble to an impmgmg fifth transverse process Unqnes ti ormhly 
there are Injuries to the back m which these do play a part Thwe are 
probably other cases of low back pain not related to Injury that can- 
not be explained upon any other basis 

Pathology — ^Thls congenital condition generally shows a 
set low between the Ilia with one or both fifth transverse ptocessea 
impnngmg upon the sacrum Usually one of the fifth transverse proc 
eases is widened and sometimes Irregular In form and lies In 
otion to the sacrum on that side. At times a definite articulation may 
be seen between the two 

Etiology — Injuries to this region may ocair in ^ 

stnehon of motion due to the enlarged process must ^ 
Imbalance between the two sides which conceivably codd 
opposite side more prone to strain A sudden torsion or . ./ 

of the body toward the side of the anomaly could caw a bniismg 
the process or the sacrum a pinching or cootusicm of ^ 
lymg between a traumatic arthritis If an articulation bad 
between the two I am convmced that I have seen 
which the entire trouble was due to thu congenital coodiuon 
with an mjury 

Mennell ’ in a recent book entitled Backache describes 
who suffered an injury to his back and m whom the x -ry 
suggested the possibihty of an impinging fifth transverse 
patient died of a pulmonary bcniorThage dunng cs 

ment. He describes his findings at the autopsy and ms conciusi 
follows 

Thank* to the courtesy of Dr Wdr who performed 
aminatlon I wa* able to turn my attention to the 
This we dissected ont with care and found that certain ^ 

trunk caused the thin edge of a fhkri to be so firmly nlp(^ »rnmi tb*! 
tip of the elongated trmnivcrie 

it was impossible to withdraw It without the eiercise of eitr^ pj 

fahe joint could be detected b e tween this transverse proce» vts 

the tacrura and it at once became obvious that, when this ^ 

performed during life, the »oft itmetures b e tween the ^ransverw 

the top of the tacnim most have been pinched very In 

prominent point hi the eianiinatloo of this patient during Ule 

the liulng poritkm, rotatkn of the trunk In one direction was 
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Mg i» whicb was locreased gradually In force After two weeks when pain 
bad been elfmmated be went to the physical therapy laboratory for the same 
treatment plus graduated eierdsca \Vithln four weeks be was working In the 
occopatloruU therapy department — work which necessitated bending to the 
left to pick up objects (Fig i6) 

He has recovered for the time being but probably some rather trivial 
acadent wHl cause another attack In these cases tb^ are other lines of 
treatment which are advocated 

Treatment — Operative treatment b advocated by several good sur 
geons who advise the removal of the offending transverse process 
Some good results have been reported* On the other hand I have seen 
two patients rrtw bad been operated on and yet both of them had con 
tinned trouble Personally I believe operative treatment should be Um 
ited to only a very few cases these to be chosen from younger mdl 
vldoab who fall to react to proper physical therapy management* 
After operation the some physical therapy treatment must be given to 
insure complete recovery 

Immobfluation by a supporting or fixation brace to prevent the 
movements which cause pain may also be adopted. If the brace b to 
be eliminated finally most cases will need careful physical therapy 
management 

Spika Bifida 

Spina bifida b a congenital condition qmte frequently seen m z rays 
taken because of complaint of back pam following some injury As 
a rule the condition is simply noted but no connection with the injury 
H considered* Mennell calls attention to the fact that occasionally the 
upturned incomplete spmous process of a spina bifida may he dose to 
the adjoioing vertebra and t^t soft tissues may be pmched between 
these on certain movements. 

The frequency with which (his condition as well as other anomalies 
IS found In the lower back m Injury cases compared with the infre- 
quency of their findings In x ra)rs for other conditions makes one con 
jecture on the probability of inherent weakness in the spine due to 
spina bifida as a predbposing cause to trauma 

Spinous Process Anomalies 

Bifurcated spinous processes may cause pain by catching a ligament 
or by locking on certain movements Occasionally they may be so an 
gulated as to impinge on th: adjacent spinous process Mennell again 
points out that latter condition may cause a pinching of soft tb 
sues on certain movemenb 

The treatment recommended by hfennell for these conditions b the 
wearing of a belt with a plate fitted to the region of the spine to 
prevent overextension the movement which usually causes the pain 
One should consider opcratlv’e removal of the offendmg spinous process 
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rocntlL In yjfte of this treatment his disaHUty cootfaiued 'WbeDevef he left 
the brace oB the pab and discomfort wtmld grow worie. 

He was referred to me after seven mooths of thh continued troobfe. Ei 
anlnatloo showed a muscular, well buHt man of some 140 lb with oo 
crtra fat He wore a hack brace and waited carefully as though prctedfcg 
his back against }*r He could flex fonrard almost Doroally and witbcnt 
complaint of palm Extension of hb back developed pain sUghtly ihow lad 
btemal to sacro-fllac joinL lateral flexloo and rotadoo to the left 
caused definite pain The thighs could be flexed upon the abdrawD eginSy^ 
yet extreme flenon of the left thigh gave iwdn, Kernlgli sign was not proent 
and there was no ^datkaL Examination of the back showed no defarnntT 
Palpaticm with the finger tips showed a sense of tensewss or iptstkity to 
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the mwdo of ibc left side u compared with those of the right, 
coold be Increased by movementa srfaldi caused Twdef w 
no^ could be felt In the musetea of the left side of the low h*^ «rtUT 
pe I ray showed the sacrallied filth lumbar vertebrs with the 
widened traroverse process on the left as shown In FlRUre a « 

10 K* a slight articulatloQ between the process imd the ucruim 

Dbgnosb was a bruise of tbla anomalous artlcolatkai wilh 
arthritis iduj contraction of the ttnamenti muades, and uponetmaB n 
pc^fted ImraobnisaUoo and disuse c «te<l 

Temiment i^ted of pl^dnit this patient In the hosplul 
In a firm slulsht bed and was gh-en continuous beat and gentle WIT n>^ 
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held firm and almost rigid knees straight and feet strai^t or toed im 
A full length mirror should be Installed In the tre atmen t room and 
these patients should be drilled In front of it until tbcj haw this 
proper posture firmly fixed In mincL In the presence of stramed or 
sprained back the acute condition must be relieved and graduated exer 
OSes leading up to the p(«tural eitrdses should be used (Cole and 
Brown VoL HI) 

Flatfeet 

Flatfeet may be the basis of certain faulty postures or of imbalance 
underlying the painful back VMth this as a puedisposmg cause a slight 
injury may cxate the back trouble. 

I have had se\'crBJ cases of persistent disability from alleged in- 
juries referred to roe for reconstructive treatment whose condition 
was reheved by massage and exercise of the feet combined with rest. 
A very good aerdse for the feet b walking on the toes in a pigeon- 
toed position. Flatfoot b considered at length by Lemn (VoL II) 

OSTEO-AKTH3UTia 

Osteo-arthrilb of the spine b so frequently iound associated with 
an injury that one s Ingenuity and judgment are taxed to determine 
whether the injury plays a port In the trouble of whether It b solely 
due to the arthritis. 

Etiology — ^Injuries to the jouits of the back can produce an acute 
traamatic arthntis just as can injuiies in other joinb Rmeated trau 
rats in time may lead to a hypertrophic arthnus Probably a severe 
Injury such as a compressioo fracture, may be accompamed with some 
definite damage to the articular surfaces, and such a joint may more 
readfly be subject to arthritis 

Unquestionably when the “spring” is gone from the feet and one 
becomes conscious of pounding hb tock joints when walking on a bard 
pavement, one is in a potential position to des*elop a type of traumatic 
■rthntis. The repeated trauma to the back which fa the result of hard 
Work in faulty positions as in raining in time resulb m osteo-arthritfa, 

Ovcrllfting a sudden twist, the jerk of a train a fall or a similar 
mild trauma In such an individual will result in a disabling back con- 
^tlccL The patient frequently has ne%er been disabled and has ne%'er 
been conscious of the arthritis. To convince him that he has a dbeased 
condition and that the injury played no part in it fa Impossible In 
fact one must in fairness say that In the majority of these cases the 
injiny although trivial aggravated or cxdted a latent arthritis. 

Treatment — The treatment of arthritis b dealt with at length m 
other chapter* These cases however roust be put at rest during the 
•cute itage and beat ihould be applied to relie\T the p*ln Dr^ 
nich as an electric pad a baker or an Infra red bmp b best Traction 
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I liave had one case of fracture of the fourth spfnous process where 
the signs and symptoms were quite similar to a sprain iracturc aboert 
other Joints Rest, immobilization In a firm, stral{^t bed, with beat, 
massage, and graduated exercises after four to six weeks, were the 
forms of treatment followed 


Injuries or the Coccvx 

Congenital anomalies ore common in this bone. Fractures and (hs- 
locations of the coccyx are exceedingly difficult to 
of the normal coccyx in a large number of cases shows aD 
variations fn the position of the coccyx. Thus Potter 
win seldom give on opinion relative to a dislocation of tms 
Fracture lines may occasionally be demonstrable. 

The history of a fall or blow directly on the coccyx ^ 

symptoms is far more suggestive. Old cases of long stanthng withp^ 
ful coccyx dating from such an mjury often develop such rare ^ 
scure symptoms that one is prone to say that the patients are 
thenJe. . 

Early manipulation of the coccyx with the index 
In the rectum and the finger of the other hand pressed against 
of the coccyx will sometimes give miraculous results 
All cases of continued pain and cspedalJy pain on 
after sitting for any length of time should receive ^ hm< 

therapy before operative removal of this bone Is coi™d^^ ^ 
(In tills case, heat in the form of diathermy) will 
pain temporarily Heat should be followed by “^****^^^,j done 
tre a t m ents of this nature manipulation of the coccyx 
to see If the painful condition cannot be in con- 

Alter several attempts have failed then the surgeon fa 
sldering operative removal Physical therapy espcdalJy neat 
sage, should follow the operatiocu 

Postural CopmmoNS Associated wtth 

Faulty posture especially the relaxed type— the 
ward the neck marLedly flexed a somev^t hollow ^ ^ 

round back the “pot bell/ with relaxed abdominal muscics 
marked lordosis In the lumbar region knees slightly ben\ 
turned outward — fa cbaracterfaUc of weak back. When 
vidual suffers even a trivial injury be develops a strains 
sprained back that u very persistent. n-ctlofl of 

Any treatment of these cases that does not aim at the 
the faulty posture fa usually doomed to fafl. The strain or 

be treated as already outlined , .uJr heads, 

In addition, these paUents must be drilled to bold up ^ 

chin dra\ lightly in, hack erect, abdominal muscles suckeo 
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Heat either moist or dry, and even diathermy may be used to aid 
in the absorption of these blood collections Later massage consisting 
of gentle stroking in the direction of the venous flow will be of great 
assistance Seldom is It necessary to inase and evacuate the large blood 
clot, although in certain cases thi< may be advisable 


Buhns 

Bums of the back are difficult to treat because they are often ac 
companied by bums on the abdomen and It Is hard to keep the patient 
off his back. It is equally hard to prevent soiling and mfectlon in the 
krw hack bums 

Tannic add treatment may be Indicated Often these cases do better 
under open air and light treatment. The patient Is placed on his ah 
domen a sterile tent Is made over the bed and heat Is applied to the 
back by a large electric light bulb The temperature In the tent is 
maintained at 76 to 8o F (244 to 26 6 C ) Such a patient can 
be hfted from the bed and suspended In a tub of warm water to soak 
away the crusts This form of hydrotherapy Is dealt with by Blair 
and Brown (VoL II) It can be repeated two to four times per day 
Ultraviolet treatment of the scars followed by massage is indicated 
if excessive scarring occurs 


SENgmvB Nodes 

In many cases of old back Injunes as well as in persistent back pain 
from posture disease or other cause we frequently find on careful 
gentle palpation slightly movable tender nodes which seem to lie 
in the muscle or fasaa These have been called fibrosidc deposits 
“myofasatis and by similar descriptive names indicating tlit they 
are changes in the muscle or fasda. 

For several years I have noted and have called ray colleagues atten- 
tion to small sensitive nodes under the skin in many of these chrome 
back cases A peculiar phenomenon In connection with these nodes Is 
their tendency to disappear on persistent palpation. Thus one feels the 
node moves it around palpates It for a time and then it seems to dls 
appear I have called one or two of my associates to examine such a 
node. Perhaps by the time the third doctor starts to feel it the node is 
no longer present, Tedmldans have noticed tl»e Icnotted muscles” 
disappear imder their massage A similar phenomenon is often noticed 
in palpating a spastic colon. After it h^ been rolled several times 
nMer the examinmg finger the bowd seems to relax and can no longer 
be palpated A more acute condition is seen In ‘muscle cramp” when 
In the calf of the leg especially a hard knot eicrudatingly painful 
It is often relieved only by massage or by bearing wdght uDon 
'DC leg when It suddenly disappears 
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13 often a useful measure Very gentle stroking massage should be 
given dailv Only such exerases as fleung and extending the lorrer 
legs are all these patients can stand in acute cases, but as the aartenea 
subsides, the force of the massage Is increased, and assisted exercises 
such as helping the patient to Uft the shoulders or placing the hand 
under the buttocks and havtog the patient contract the muscles as 
though lifting his back from the bed, are added. Great attention nrsl 
be paid to the bed during this stage It should not sag or cause faulty 
posture positions to develop As soon as possible bnng flexion tod 
lateral motions and extension into the exercises and continue tiie heal 
and massage. Diathermy may now be found an excellent method of 
giving the heat. That method of applying heat which gives the greatest 
relief of pain Is beat. Many methods may have to be tried, but the 
treatment must be persisted la untD the patient has again retunied to 
that painless quiescent stage of arthritis which ealsted poor ti) the 
injury 

General treatment must not be neglected Every arthritic patieot 
has a pitcher of lemonade at his bedside and he is urged to (Wok id 
least two quarts in the *4 hours. Aspinn, soinetimea combh^ 
pyramidon, Is used to relieve pain Effort must be made to builu op tJie 
general condition of the padenL 

A certain numbw of these cases will not be relieved by this 
ImmoWksation of the back in a specially made back brace ma y he ^ 
only means 0/ allowing such a patient to become ambulaloiy Howevti, 
b^ore the back is Immobilixed In a brace every effort should 
ployed to prevent the contraction and distise of the muscles the 
ening of the Joint capsules end ligaments following the synovitis of 
acute condition and the painful stiff back. Certain cases wfll gr^ 
ally become quiescent in a brace and the brace can then be 
but many arthritic patients who must wear a brace will be 
Invahds 


TcrratcoLosis o» Malickancy 

Injury may bo the first Indication of tuiercuiojis a 
^ry or usually metastatic), or other diseased condition of the 
rne treatment of these conmtlons is dealt with in other chapters. 


iNjuttiEs TO Soft Tissues of Back 

Hematon^ may dmadop In the bnet nnd may be of extremely Ini' 
diMbUng I hare teen revert) caret of fraduret In IM 
fracluret of the pelvij develop toS* 
arid flank In tw> of there caret ttpiratioo »' <« 
hmmred cubic cedthneler. of bloody ^ « 
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Heat cither moist or dry and even diathermy may be used to aid 
in the absorption of these blood collections Later massage consisting 
of gentle stroking In the direction of the venous flow vrill be of great 
assistance Seldom is it necessary to mdse and evacuate the large blood 
dot, although In certain cases this may be advisable 


Bohns 

Bums of the back are difficult to treat because they are often ac 
cotnpamed by bums on the abdomen and It Is hard to keep the patient 
off his back- It is equally hard to prevent soiling and Infection in the 
low back bums- 

Tannlc add treatment may be Indicated- Often these cases do better 
under open air and light treatmcnL The patient is placed on his ab- 
domen a sterile tent is made over the bed and heat is apphed to the 
hack by a large electnc light bulb The lemperalure fai the tent is 
maintained at 76 to So F (244 to 26 6 C ) Such a patient can 
be lifted from the bed and suspended In a tub of warm water to soak 
away the crusts This form of hydrotherapy is dealt with by Blair 
and Brown (VoL II) It can be repeated two to four times per day 
Ultraviolet treatment of the scan followed by massage Is indicate 
if excessive scarring occurs 


Sensttivb Nodes 

In many cases of old back injuries as well as in persistent back pain 
from pxHture disease or other cause wc frequently find on careful 
gentle palpation small slightly movable tender nodes which seem to he 
In the muscle or fasda These have been called ‘fibrositlc deposits 
“toyofasdtls and by similar descriptive names Indicating that they 
are changes In the muscle or fascuu 

For several j^ean I have noted and havr called my colleagues atten 
tlon to small sensitive nodes under the skin m many of these chrome 
back cases A peculiar phenomenon m connection with these nodes is 
their tendency to disappear on persistent palpation- Thus one feels the 
node moves it around palpates It for a time and then it seems to dis- 
appear I have called one or two of my associates to examine such a 
node. Perhaps by the time the third doctor starts to feel it the node is 
no longer present Technicians have noticed these ‘knotted muscles 
^ppear under thdr massage. A almilar phenomenon is often noticed 
mpalpating a spastic colon After It has been rolled several times 
JMer the examining finger the bowd seems to relax and can no longer 
be palpated- A more acute condition is seen In “muscle cramp when 
in the calf of the leg especially a hard knot excrudatingiy painful 
appttrs It IS often relieved only by massage or by bearing weight UDon 
the leg when it suddenly disappears 
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Etiology — One conjectures concerning these more diromc waitivt 
nodes which are felt m the lower back and are often present in the 
muscles of the back of the neck and frequently In the lower extreml 
ties Is it not possible that they are spastic muscle bundles or mosde 
fibers and that all these phenomena are more or less due to the same 
causes? We sec spastic colons In nervous, highly strung, tense indi- 
viduals Often there is a history of worry phobias of various tands, and 
fatigue due to all work and no play There Is bowel dysfunction wmch 
may cause the local fatigue. In the acute muscle cramp fatigue u oft® 
present, and it Is very common m the pregnant woman who Isbeavy oc 
her feet Hunters sometimes get it at night after a hard 
in the woods Imbalance due to flatfoot or changing from , 

to low heels may cause It Frequentty It is noted after long perWB 
stress and great fatigue . . 

In the more chronic, localised sensitive nodes In the mjuM 
have the fatigue of dysfunction in the musdes the 
ness over the condition the fatigue of bolding the 
rigid and the lack of cjerdse, often the patient Is a nigmy 
individual ^ -tul Is 

Usually the condition is ascribed to a toiJc or infe^ow 
designated as a myofasdtis It is mentioned as an ^ ^ninko 

flushing to nd the body of these toidc substances but In myopnjw 
there is rial evidence which points to the possibility tlat ^ 
fa due to fatigue poisoning or the dysfunction of the local innerva 
to a small muscle bundle due to local or general fatigue 

Fatigue, — Fatigue is thought of In ccmnedlon with 
‘Dead tired at night from a hard dav s work mvol’^g 
culor activity Is a healthy condition as a rule but fatigue or to th* 
from great teision as seen In the high-powered losjtog 

tensed nervous woman worn out by the cries of the ^ 

of the older children and the housework or fatigue due W 
comfort, holding one s back rigid to get a little respite ir 
these continued over days and weeks can be a very unneai / 
of fatigue ff 

Individuals with fatigue of this Lind can develop * 
backache Tbe colon can be palpated usually in the toft I 
rant. The sensjtlve nodes herein described can likewue f^blw 
in the case of backache Cure the one by rest and change m * 
release tbe tension and establish healthy exercise and 
cure the other Perhape colonic flushings help but I have ^ 
cured without them by developing a health regime 
posture relieving tbe causes for worry at home or at 
plying heal and massage to the sensitive area in the back o 


or low back. 


Eight > can ago I developed a lame back and pain 
sdaUc ner\-e I was treated with intennittent heat and 
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only temporary relief Finally I had my teeth x rayed and took the 
films to Dr Thomas Gflmer positive that two of my teeth had better 
come oat Dr Gflmer was on the same hospital staff and knew that I 
bad been working very hard and imder great tension He asked relative 
to my last vacation and how much exercise and play I was getting It 
had been a year since I had had a short vacation and I had almost for 
gotten bow to play or exerase. Instead of pulling the teeth be gave me 
a valuable taTk on fatigue and fatigue poisoning from prolong^ high 
pressure work and suggested that a vacation would cure the back and 
leg trouble. The next week accompanied by ray wife I started for 
Seattle The first morning we left our sleeper for 15 minutes at Minne- 
apolis and walked up and down the platform. I felt very peppy and 
finally my wife asked concerning my backache To my surprise both 
the backache and the tendency toward sciatica had disappeared and 
never returned except years later when I again became tensed up 
with overwork. This was not neurosis — It was simply relaxation and 
getting nd of chronic fatigue 

Let an individual prone to these sensitive nodes sustain an injury 
ever so trivial and frequently be develops a chronic traumatic back 
or let one suffer a sprained back and go for weeks with the back held 
rigid by a protective muscular tension or lie in bed without exercise or 
massage and he will develop these scnslU^ nodes Thus they play a 
very important rfile both in diagnosis and in treatment 

Diagnosis. — When located In the back of the neck they are felt 
just lateral to the cervical spines and are usually superficial althongh 
deep palpation may be necessary to fee! them. At times they occur in 
the sppraspinatus muscle or over the scapula. They are often mis- 
taken for gUnda. They are sensitive to pressure are usually accom 
panied with a sense of soreness or slight stiffness in the neck and often 
cause a low-grade occipital headache. They usually soften and disap- 
pear under massage but may return again In a short time. A mild form 
Is that found m bred business men who notice the tense sore feehng 
in the neck after going to bed and who are frequently relieved when 
the wife rubs the back of the neck for a short penod 

When these occur following injury or in cases of long illness regular 
periods of application of heat followed by at least 30 minutes of rhyth 
mlc, stroking massage and then kneading massage will rebeve the con 
tfltion. The treatment must be persisted In until the relief is permanent. 

In the small of the back these sensitive nodes are most frequently 
felt m the gluteal regions Just outside the sacro-illac Joints in the 
erector spinae muscles near tbdr outer borders and opposite the fourth 
Md fifth lumbar vertebrae or Just lateral to the spinous process of the 
first lumbar vertebra. Often a sensitive area is felt near the sciatic notch 
Md similar sensitive nodes are usually present m one or both legs 
The commonest site In the leg is nt the Upper margin of the calf about 
one Inch from the inner side and two inches below the head of the tibia. 
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Etlolo^ — One conjectures concerning these more chronic sensitive 
nodes wWdi are felt In the lovs’cr back and are often present In the 
muscles of the back of the neck and frequently In the lower extremi 
tics Is it not possible that they arc spastic muscle bundles or mnsde 
fibers and that all these phenomena arc more or less due to the same 
causes? We sec spastic colon* fn nervous highl> strung, tense lafi 
vidunls Often there fs a history of worry phobias of various tmds^^ 
fatigue due to all vrork and no play There fs bowel d>'sfunction 
may cause the local fatigue In the acute muscle cramp fatigue U oilen 
present and ft is very common In the pregnant woman who is tovy cn 
her feel Hunters somelfmes get It at night after s hard 
In the woods Imbalance due to flatfoot or changing from 
to low heels may cause It Frequen!l> it Is noted after longpenoos 
stress and great fatigue . . 

In the more chronic, localized sensitive nodes In the injurM 
have the fatigue of dysfunction In the musdes, the worry and . 
ness over the condition, the fatigue of holding the ♦-wat 

ri^d and the lack of cxerdse, often the patient Is a lugiuy 


inaiviauat , , 

Usually the condition fs ascribed to a taxic or infediotu 
designated as a myofasdtls It Is mentioned as on Indicallcai . 
flushing to rid the body of these toxic substances but in nty^^^ 
there Is real evidence which f^nU to the possibility tlat Ihu 
fa due to fatigue poisoning or the dysfunction ol the local mnerv* 
to a small muscle bundle due to lool or general fatigue 


FATiau*.— Fatigue fa thought of in connection with 
Dead tired at night from a hard days work Involving 
culor activity fa a healthy condition ns a rule but fatigue ^ ^ 
from great tension as seen In the high powered ^ 

tensed nervous woman worn out by the cries of the haoy ^ 

of the older chfidren and the housework or fatigue due to 
comfort holding one s back rigid to get a little respite 
these continued over days and weeks can be a v*cty unn»^ / 
of fatigue , 

Individuals with fatigue of kind can develop a fnt*d- 

backacbe. The colon can be palpated usually In the left www ^ 
rant The sensitive nodes herem described can likewise DC 
in the case of backache Cure the one by rest and change 
release the tension and establish healthy exerase, and yw 
cure the other Perhaps colonic flushings help but I f,olty 

cured without them by developuig a b^th regime ^nd SP" 

posture relieving the causes for worry at home or at ww 
plying heat and massage to the sensitive area in the back oi 
or low back, 

Eight yem ago I developed a lame back and pain 
tdatlc nerve. I waa treated with Intermittent heat and mas*!' 
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only temporary relief Finally I had my teeth x rayed and took the 
filnw to Dr Thomas Gflmer positive that two of my teeth had better 
coroe out. Dr Gflmer was on the same hospital staff and knew that I 
been working very hard arid under great tension. He asked relative 
to my last vacation and how much exercise and play I was Ktting It 
had been a year since I had had a short vacation and I had almost for 
gotten how to play or exerose Instead of polling the teeth he gave me 
a valuable tnTV on fatigue and fatigue poisoning from prolong high- 
pressure work and suggested that a vacation would cure the back and 
leg trouble The next week accompanied by my wife I started for 
Seittle The first morning we left our sleeper for 15 minutes at Minne 
apoHs and walked up and down the platform. I felt very peppy and 
finally my wife asked concerning my backache. To my surprise both 
the backache and the tendeiKy toward sciatica had disappeared and 
never returned except years later when I again became tensed up 
with overwork This was not neurosis — It was simply relaxation and 
getting rid of chronic fatigue 

Let an Individual prone to these sensitive nodes sustain an Injury 
ever so trivial and frequently he develops a chronic traumatic back 
or let one suffer a sprained tock and go for weeks with the back held 
rigid by a protective muscnlar tension or he in bed without cxcrdsc or 
massage and he will develop these sensitive nodes Thus they play a 
very Important rAle both in diagnosis and In treatment 

Diagnosis. — When located In the back of the neck they are felt 
Just lateral to the cervical spines and are usually superficial although 
deep palp»Uoo may be necessary to feel them. At times they occur In 
the supraspinatus muscle or over the scapula They are often mis- 
taken for glands TTiey are sensitive to pressure are usually accom- 
panied with a sense of soreness or shgbt stiffness in the neck, and often 
cause a low-grade occipital headache They usually soften and disap- 
pear under massage but may return again in a short time A mild form 
is that found in tired business men who notice the tense sore feeling 
in the neck after going to bed and who are frequently relieved when 
the wife rubs the back of the neck for a short period, 

^Vhen these occur following Injury or In cases of long regular 

periods of appheation of heat followed by at least 30 minutes of rhyth 
mic, stroking massage and then kneading massage will relieve the con 
dition The treatment must be persisted in until the relief is permanent 

In the small of the back these sensitive nodes are most frequently 
felt in the gluteal regions Just outside the sacro-fllac joints in the 
erector spinae muscles near their outer borders and opposite the fourth 
fifth lumbar vertebrae or just lateral to the spinous process of the 
first lumbar vertebra. Often a sensitive area Is felt near the sciatic notch 
and similar sensitive nodes are usually present In one or both legs 
The c^monest site In the leg Is al the upper margin of the calf about 
one mch from the inner side and two inchn below the head of the tibia. 
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Symptoms, — The aims and symptoms caused by these Dodea in 
addition to their sensitiveness arc radiating pains or more often a 
slight di'icomfort with restlessness The patient moves his legs fre- 
quently ‘can t hold them still,” and at night when he Is falling to 
sleep the leg will Jerk spasmodically 

Treatment — The treatment as already indicated Is genenl 
local Remove the factors of tenseness, nenrxmsneB and fatigue, aod 
develop healthful exercises and relaxation. Improve elimination. 
cally ^ condition must be treated by heat, massage, and grachmted 
exercises Often diathermy Is found very beneficial as h relieves tte 
pain causes a local congestion and when followed by aiassa^ win 
often cause very persistent sensitive nodes to disappear ° 

massage the sinusoidal current or a strong vibrator may “ 
know many taut business men who scuffermg with this . 

the neck or shoulders have their barber use a vibrator on ™ 

The use of a galvanic current with the needle Inserted directly la 
node has been advocated os ss ell os acupuncture 


Traumatic Neurosis 


Definition- — A pure neurosis Is one In which all the signs and sjm^ 
toms are based upon a functional condition In coatradi^rti®^ 
conditions vdth an organic background I believe It is unp^®** 
ways to rule out the Influences which certain minor organic cooai 
play in the neurosis This Is certainly true In traumabc necroses. 


Etiology — ^Traumatic neuroses may develop In spite of the ® 

the trauma was trivial or nil and that absolutely no 
organic lesions resulted from the aeddent This type of ^ 
often seen In patients who were on the edge of a terrible 
escaped without a scratch In others the orgamc 
an aeddent have been cured but a functional neurosis has aev 
during the period of disability and continues as the sole ^ 

capedty In this latter group the cause of the neurosis may 
nature of the aeddent the nature of the trauma, some s , 
made by the attending pbyaldan which exaggerates the 
the Injury in the patient s mind statements made by the 
nuTBc or often an mterested lawyer which exaggerate the 
of the injury In the patient s mind or the true compensation 
where the desire for a good settlement causes the patient to dwell 0^ 
ha injury until Its importance has become magnified m his own^^ 
Occasionally the desire for sympathy or the desire for revenge^ 
eiam^^ when a patient wishes to prove some other pbysld^ 

—and similar mentallmpulses are behind the neurosia Fina^ 

IS the third group in whom the phyddan falls to find the evid^o 
orgamc injury and yet the patient continues to have disability AhW' 
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in group some remnant of the organic lesion is still present which 
forms the underlying basis of the neurosis Elsewhere in this chapter 
I have referred to this type as the misunderstood neurosis Diligent 
search on the part of the physiaan Is necessary to reveal the under 
lying orgamc condidom 

As the years go by 1 am positive that many of us are too prone to 
label our patient as a case of true neurosis wbra the real condition is a 
combination of some traumatic organic lesion with a supenmposed 
neurosis. 


Classification, — In prescribing or practicing physical therapy m 
functional conditions it is Imperative to classify these cases in one of 
the following groups 


Group I Traumatic Neurosis No Orcajiic Injuries Purely 
A Functional Condition — In these it is seldom wise to let the pa 
dent feel that he has an Injury which must be treated If you dismiss 
such a case with the statement, There Is absolutely nothing wrong 
with you be will usually go away disgruntled. Often Instead of help- 
ing him you have made his condition worse 
In cases of alleged back injury m this group one usually finds 
that such patients iuve fallen into faulty postures doe to alleged pain 
Of have b^rae soft and flabby due to laii of work over a long penod 
of months of have simply falleo into faulty habits of bolding the 
back stifi walking with a Ump or exiubiting organic lesions which do 
not exist 


As a rule it Is wiser in this group to gnin the patients confidence 
and then gradually to remove from their minds the fixed idea of organic 
Injiuy — by various types of explanatory talks pomting out that Instead 
of b^g scared to death by an ncadent that might have been ex 
tremely serious they were scared into a back disabfiity At this stage 
one can usually tdl them frankly that absolutely no organic injury re 
salted from the acddent but that the mjury was all mental and that the 
long-continued disuse of the back with gradually developing faulty pos- 
tures or stiffness is the sole cause of disabllJty During thi!< period of 
gaining their confidence physical therapy (which Is only another name 
for common sense handling of the case) should be administered. It may 
be given by the ph^cian or some member of the family but as a rule 
It can best be administered by a trained technician under the direction 
of the pbysJdan Physical therapj' should corulst of a certain amount 
f amounts of retraining exerdaes Reeducation 

^ Wnt function is just as important m the numerous joints of the 
^ h^terical knee joint therefore all exercises should 
dlr^«»d toward the reeducation of these joinls the obliteration of 
^ stiff back the correcUon of faulty posture and functional limns 
and the gradual hardening of the patient ^ 

Sucosj In cunng IMs type of neurosis depends upon gaining the 
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Symptoms — The signs and ^roptoms caused by thee noda fa 
addition to their sensitiveness arc radiating pains or more often i 
slight discomfort with restlessness The jwUent moves bis kgs fre- 
(montly “can’t hold them sthl ’ and at night when be Is iallng to 
luecp the leg will Jerk spasmodically 

Treatment. — The treatment as already indicated Is pieral 
local Remove the factors of tenseness, nervousness, and tatl^ ^ 
develop healthful exerdscs and relaxation Improve cUmiiiatm 1^ 
tally the condition must Ixi treated )3y heat, massage, and gradoatri 
exercises Often diathermy is found very beneficial, as H relieves ta 
pain causes a local congestion and, when followed by 
often cause very persistent sensitive nodes to disappear 
massage the sinusoidal current or a strong vibrator may “ 
know many taut business men who scuffering with this conmtwM 
the neck or shoulders ba\e Ihelr barber use a vibratw on P" 
The use of a galvanic current with the needle inserted directly into 
node has been advocated os well as acupuncture. 

Traumatic Neurosts 

Definition. — A pure neurosis Is one in which nil the 
toms are based upon a functfoofll condition In contradistinoUoiBt^ 
condiUotB wltii an organic background I believe It is nupossiBe^ 
ways to rule out the influences which certain minor organic coom 
plav in the neurosis This Is certainly true In traumatic neuroses. 

Etiology — ^Traumatic neuroses may develop In spite of the 
the trauma was trivial or nU and tnat absolutely no 
organic lesions resulted from the aeddent This tyj^ of 
often seen In patients who were on the edge of a terrible ^ 

escaped without a scratch. In others the organs 
an aeddent, have been cured but a funclio^ neurosis has 
during the period of disability and continues as the sole cause 
capadty In this latter group the cause of the neurosis may 
nature of the aeddent the nature of the trauma sc^ 
made by the attending physician which exaggerates the Im^rtM ^ 
the injnry in the patient s mind itatementa made by the 
nurse, or often an interested lawyer which exaggerate the 
of the injury in the patient s mind or the true compensatloc^^ 
where the desire for a good settlement causes the patient to dwe ^ 
hi* injury until its importance has become magnified in his own 
Occasionafly the desire for sympathy or the desire for 
example a patient wishes to prove some other 

-^d similar mental impulses are behind the neurosis. Finalb;^. 
is the third group in whom the phvsldan falls to find the evid^« 
organic Injury and yet the patient continues to have disablUty 
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When the cases in this group are due to exaggerated statements by 
the relatives or by some Interested lawyer one roust make sure that 
the desire for recovery U greater than the desire for compensation If 
the former is the case the patient should be handled as just described 
However if the desire for compensation sympathy or revenge Is the 
underlying motive for the neurosis any form of treatment may only 
enhance the functional condition 

Cases of compensation neurosis are alleged by some to be very rare 
while other writers place this as the commonest cause for neurosis. It is 
my opmion that these two views depend upon the number of compen 
sation being handled by the various writers An mdustry or in 
surance company that adopts a liberal attitude toward compensation 
cases usually has fewer cases of compensation neurosis among the 
injored than docs a company which has a hard boiled attitude, 

BacL esys which are purely compensation neuroses seldom yield to 
physical therapy An early settlement of the case usually results m a 
cure of the condi ion 


Gboup in Traumatic Nedrdsib Remnants of the Obgantc 
Lesion RrMAiNTNO with a SuPEROiPOSEn Neurosis — In this group 
careful search when applied to back cases will usually reveal the trau 
malic arthritis the thickened Ugaroents the contraaed muscles the 
thickened aponeuroses and adhesions the sensitive nodes and similar 
conditions which are the aftermath of the onginal Injurv The neurosis 
must be treated by gaining the confidence of the pauent as already 
detaOed 


Phyacal therapy in the form of beat massage exercise manlpula 
Uon (often under anesthesia) occupational therapy and si^ar 
methods ^roed at overcoming obscure but demonstrable organic lesions 
will usually cure this type of neurosis These patients usually misun 
derstood and neglected are the ones who respond most readfly to and 
who are most grateful for treatment, 

The dictum that you can rub more trouble into a neurotic patient 
/n ao hour than you can rub out m a month is true In a certam num 
fc* of these functional neuroses Careful classification of the neuroses 
"Owever wfll reveal a large number In whom physical therapy Is def 
inJtely indicated The following case is an excellent example of a trau 
malic neurosis m a back Injury 


^ * carpenter aged 4a married and with tbr« chlldra} 
*ti^woriQng hi a imall community In southern nitaots In lojt fdl from 
JbttOdlng a (^Unce of j 8 ft. tehuing hU back. X-ray tadllUes were not 
•suable to N-erify the dlagtwsfa oI broten back which was made In this 
^,1?® ^ ^ in bed for appronmatdy sir 

amnied . toUl dlaabOhy by tht compmutkn 

b« ^ to dtcroiM Uj per Ml oi dliabnity At tha 6ret mai- 
“ilor tilt pjtfntt had a rtalgtitd ftdlni-iorTy for hUrodf Qprtsjloii oo 
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patient’s confidence and refitting him for worL In wine tliis cm be 
accomplished in two weeks, in others it may tale months. It b ftr 
better to persist in the treatment than to turn these patients loose as 
neurotics with continued disability Frequently they will leave the 
physicians and drift into the hands of culUsts who wHl cure than 
simply because they have more time and patience and a better under 
standing of the psychology Involved. 


Gkoup II Traumatic Neurosis Organic Lesions Cured but 
DisABn-iTY Persisting Due to the Neurosis — In back cases In thfa 
group when the neurosis is due to an exaggeration of the seriousneo 
of the original trauma or the seriousness otthe original acddent, soch 
patients should be bandied as suggested under Group I 

When the back neurosis is due to some CTToneous Idea or to m a 
aggemtion of the senousness of the Injury often the result of some 
guarded statement made by the attending physician, the Idea most w 
wiped out before the neurosis can be overcome. 

If a physicmn tells the patient that he has a “broken back 
the lesion is a simple linear fracture of a transverse process a 
frequently develops which prolongs the dlsabDJly for nw^l^ 
sometimes years after the simple linear fracture has 
during the acute stage the patient will complain of his 
the length of treatment the pl^slcian, to justify his trotmot so^ 
times replies *^ou are lucky to be alive ” or “It wilJ take « 

to get you well and you will never be completely well 
be permanently disabled ’ Unguarded statements such 
the basis of many traumatic neuroses and, of course should always 
avoided 

Recently I saw a patient suffering from a traumatic neurosis 
was solely due to the fact that his family pbysidan had 5 

at the request of the patient, aUUng that his patient had 
fractured and was therefore unfit for jury service. Subsetp^ * 
failed to show the skull fracture The patient had completdy 
from hla injury within three week* and was ordered back ^ , 

this physlci^ Instead of going to work be devdoped nnder 

true neoroais There were absolutely no organic findings. T« 
lying cause of the neurosis was the patient s InabiUty 
why his family physdan had written that he had a skull to 

later told him that be did not have a akufi fracture and contlnocu 
insist that he was able to go to work. of 

P^cal therapy Is indicated in this dass of cases wh^ 
the back Joints thickened ligaments contracted muscles, 
aponeuroses faulty postures functJonal limps and general 
Indicate the need of beat massage and eierdse. The adminlsOTiw 
some simple form of physical therapy thereby expressing 
dan s Interest in the case, combined with the physician’s supervo**^ 
win go far toward overconilng fhtu type of neuroris. 
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his face he stood with his feet a little apart and hb back flexed about 
lo on walking he took steps from lo to u in. long and progressed very 
slowly rDorements of the back were slow and restrict^ the patient bending 
forward only about 35 and not being able to straighten his back complelely 
be could raise bis arms only slightly above a right angle to hfa body Physical 
and x-ray examinations were negative for organic disease There was no sign 
of a fractured vertebra Ftmctioual tests showed variations in pain ai>d ten- 
der points ■lon g the spinal column with atypical areas of anesthesia. The 
observations were definitely those of a person with traumatic neurosis. 

The patient was admitted to St Luke's hospital and was assigned to a 
regular routine of treatment consisting of period of beat massage, exercise, 
tub bath^ and rest. In addition to this he was assigned to the occupational 
therapy wurksbop for two hour* a day at finL but the time was Increased 
dally After about the fourth day It was noticed that the patient was spend- 
bg all his spare time (n the worl^op He was asked to make a special splint 
for one fcDow patient and to make the peg leg portion of a temporary arti 
Baal leg for another patient He was so handy with toob that he was soon 
acting as an assistant to the technician 

At the end of two weeks the patient was walking with a normal stride 
could bend over and touch the floor could stand erect and could raise 
hii arms over hfa bead It was carefully explained to the patient that 
be bad never bad a broken back but that bis trouble was all doe to 
nervoasDcn which be had overcome durtog these two weeks in the boapHal, 
and be was discharged. Unlike many persoos with neuroses he was ex 
tremely happy over hfa recovery and Iremediatdy returned home and 
wat to work. Although the surgeon and the phyxical therapist were of some 
aid in hfa recovery Um practical appUcatko 0! occupatlonu therapy should 
receive the crediL 


CONCXUSIONB 

I have contributed this chapter as a surgeon confrooted with a great 
many back cases and especially old back Injuries which have faded 
to respond to other treatment. I am not a physical tberapisL When 
physii^ therapy Is necessary it is administered by qualified tech 
nidans under the direction o! my assodale Dr J S Coulter but I 
constantly supervise the case 

I have found as the most valuable adjuncts lo the surgical treatment 
of these cases various kinds of heat, various types of hydrotherapy 
and above bH, massage and exeroae. The exerdse should be mdu 
ated from the simple contraction and relaxation of muscles while the 
patient is lying in bed to movements Involving flexion and extension 
and lateral motion of the back exercises involving lifting and carrying 
the use of various Linds of apparatus such as a rowmg machine and 
finally to the eierases inwlvcd in gradually increasuig amounts of 
^rk, referred to as occupational therapy 

In this chapter I have not dwelt In great detail upon the methods 
ad\-ocatrd for administering the various forms of physical therapy 
For details concerning the modus optrandi of the various methods the 
reader Is referred to the chapters on technic. Volume L 
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CHAPTER SEVENTEEN 


PHYSICAL THERAPY IN DEFORMITIES OF THE SPINE 
R, B Dolehunt MJD 

Perhaps In no instance is the adage an ounce of prevention is 
worth a pound of cure more applicable than in potential or Inapient 
deformities of the spine. In joints of the eitreimUes even when great 
deformity has been established surgical and naechanical measures are 
available which enable the most spectacular alleviation or correction 
But In severe deformities of the spinal structure which have once 
become confirmed and fiied with all the associated somatic and 
visceral pathology complete correction Is practically never accom 
piisbed and even Imprmemcnt is often almost unattainable The dlffi 
culty Is due to the anatomic and physlolo^c complexity of the spinal 
bones joints and musculature and to the relative inaccessibility of 
the spinal col umn and thorax to the application of correcUve meastrres 
in the form of apparatus dependent upon pressure for their corrective 
influence In oUjct words since one cannot “get bold oP the spine 
with bands or apparatus to the degree that obtains with reference to 
the knee or elb^ manipulative or corrective influences must be 
exerted leas directly and therefore less effectively VlTim one expcri 
eoces the difficulty encountered m ooirectlng an ordlnajy clubfoot in 
a child in which the foot and leg can be grasped powerfully in the 
hands and are seemingly under the command of the operator it can 
readily be appreciated bow relatively little direct force one can exert 
upon a spinal deformity when one s efforts are applied to the pelvis 
thorax and axilJae 

It is therefore of the greatest importance that frequent examination 
be made of growing children to detect potential deformity and that 
preventive measures be instituted carlv So insidious is tbc deNTlop- 
ment of spinal deformity not only m children as a result of congenital 
paralytic and postural causes bnt In adults Incidental to postural 
mechanical or arthritic influences that the orthopedic surgeon sddom 
has opportomty to boast of having pre\-enled deformity but be is con- 
stantly confronted with the problem of attempted correction which 
oiten results in no more than preventing It from progressing to a more 
*evere degree. Since there are other chapters which deal with the pnn 
aples of the prevention of deformity only the common types of de 
Jormlty of the spine and the ph>'rical therapeutic measures desivned 
tor their alleviation or cure will be discussed here 
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finally, I have treated In considerable detail the claarificatkii, eti- 
ology and diagnosis ot hack injuries in order to fllustrste artd strea 
the importance of a thorough understanding of the back coafftfcn 
before attempting any physical therapy measures 
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Anatomic Considerations 3 

Apart from actual operative surgical procedures the entire treat 
ment of spinal deformity is ‘phjrslcal therapeutic.” The exertion of 
influence by push or pull or manipulation or traction whether from 
within by muscular effort or from without by manual or roechamcal 
effort, is physical therapy hence one cannot exclude those measures 
applied by the surgeon and mteUlgently discuss those commonly dele- 
gated to the trained physical therapist because they arc reciprocal 
parts oi the same rationale 

There are numerous deformities of the spine of congenital ongin 
such as spina bifida synosteosis of vertebrae cervical rib variations 
m number and shape of spinal segments and other embryologic aberra 
dons which may or may not produce deformity but which in any 
event are not amenable to physical therapy and are hence not discussed 
Moreover diseases of the spine such as tuberculosis syphilis and other 
granulomatous mfectioos as well as osteomyelitis neoplasms and 
trophic disorders are not the subject of physical therapeutic mlnistm 
lion except In so far as they may produce deformity and are accord 
in^ dealt with In other sections Similarly traumatic lesions comprise 
a special subject Hence this chapter deals with deformities of the spine 
which may be considered to have been theoretically f^eventable and 
are capable of improvement by roecbanica! means whether of consb 
tutional static, paralytic or arthritic origicL 

ANATOinC AKD PHYBIOLOCIC CONSIDEJtATlONS 

Effective treatment of spinal defonnity must be based upon a know! 
edge of the grosser and slrrrpler prinaples of the structure and function 
of the spine. Although there arc marked differences in structure and 
form between the spine of the infant, child, adolescent and adult, these 
differences do not materlall> modify the pnndples of treatment except 
in so far as the progressive decrease In resDiency and flenbflity with 
advancing years makes treatment less and less effective therefore for 
the sake of brevity variations with the age of the patient will not be 
enumerated. 

In general the spme is considered as that part of the vertebral 
column above the sacrum. It comprises about one-third of the length 
of the body and is compwsed of 24 segments the upper seven being 
designated os the cervied the eighth to the nineteenth Inclusive as the 
dorsal, and the lower five as the lumbar The first cervical vertebra 
articulates with the base of the skull and the last lumbar with the 
sacmin which Is solidly fixed between the two iliac bones forming 
with them the unyielding pdvic ring The sacrum represents the base 
of the spine being wider and thicker than any other vertebral seg 
ment, and the bony mass tapers gradually in anteroposterior lateral 
and axial dimensions from the sacrum upward so that the cervical 
vertebra is smaller in oil diameters than the dorsal and the dorsal is 






Anttomlc Considerations ill 

Apart from actual operati\e surgical procedures the entire trent 
mm t of spinal deformity is ‘phj'sical therapeutic,’ The exertion of 
influence by push or pull or manipulation or traction v?hcthcr from 
within by muscular effort or from without by manual or mechanical 
effort is physical therapy hence one ennnot exclude those n>casures 
applied by the surgeon and intelligently discuss those commonly dele- 
gated to the tramed physical therapist because they arc reciprocal 
parts of the same rationale 

There are numerous deformities of the spine of congenital origin 
such as spina bifida, synosteosls of vcrlcbrae cervical rib variations 
in number and shape of spinal segments and other cmbryologic aberra 
tions which may or may not produce deformity but which In any 
event are not amenable to physft^ therapy nod are hence not discusseil 
Moreover diseases of the spine such ns tuberculosis syphilis and other 
granulomatous mfections as weU as osteomyelitis neoplasms and 
trophic disorders are iwt the subject of physiol therapeutic ministra 
tion except in so far os they may produce deformity and arc accord 
ingly dealt with m other se<iions Similarly traumatic lesions comprLv 
a ipeaal subject Hence this chapter deals with deformities of the spine 
whJeh may be considered to have been theoretically preventable and 
are capable of Improvement by mechanical means whether of ennsfj 
tuboaal static, pa^ytic, or arthritic origin 

AvATOinc AKD Physiologic CoNsmnuTioNR 

Effective treatment of spinal deformity must be based upon a knowl 
edge of the grosser and simpler principles of the structure and function 
of the spine Although there ore marked differences In structure and 
form between the spine of the infant child adolescent and adult these 
differences do not materially modify the principles of treatment except 
In *0 far as the progressive decrease in resiliency and Ocxihlllty with 
idi-andug years makes treatment less and less effective therefore for 
the sate of brevity variations with the age of the patient will not be 
enumerated 

in general the spine is considered as that part of the vertebral 
column alxne the saenmL It comprises about one third of the length 
of the bod> and is composed of 24 segments the upper seven being 
designated as the cervical the eighth to the nineteenth inclusive as the 
dorsal and the lower five as the lumbar The first cervical vertebra 
articulates with the base of the skull and the last lumbar with the 
ucrunj which Is sondl> fixed between the two fllac bones forming 
with them the tmjieidlng pdvic nng. The sacrum represents the La c 
of the spine being wider and thicker than any other vertebral seg 
and the bonj mass tapers graduaD> in anteropwlenor, lateral 
»cd amj dimensions from the sacrum upward so that the cervical 
vertebra is smaller In all diameters than the dor^ and the dorsal Is 
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smaller and leas massive than the lumbar, hence the column Is pynm- 
idal with Its base below (Fig. i) 

Each segment or verteW is in the form of an irregular osseous rfn| 
with a circular body flat above and below forming an antenot portkii, 
and a posterior portion known as the arch made up of the laminae, 
spinous transverse, and articular processes The anterior and posterior 
portions ore joined on each side by the short pedicle to form the ring 
(Figs 2 and 3) Thus the spinal column Is formed of a scries of super 
Imposed rings each articulating with the one abo’c, both m Its m* 
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terlor and posterior portions The bodies of the vertebrae are separated 
from each other by an intervening cushion of fibrous elastic tissue 
the Intervertebral disc which fills the entire intervening space and is 
attached firmly to the vertebral body Tht disc projects a little beyond 
the nm of the vertebral body The penpbery of the disc is firm and 
fibrous while m its center Is a soft and movable fibrous mass the 
nucleus polposus occupying little less than one-half the total area of 
the disc (Fig -4) The discs vary m shape and thirtnrss in different 
regions of the spine In the cervical region they are thicker m front 
than behind thus necessitating the normal antenor convexity of the 
cervical spine Smilarly in the lumbar region they are a little thicker 
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anteriorly causing anterior convcnty and their general thickness 
here is greater than their cervical or dorsal thickness In the dorsal 
region they are more nearly symmctncal and the backward curve of 
the dorsal spine is due more to the shape of the vertebral bodies and 
^Ihe necessity of its conformation in connecting a curve above and 
wow The discs comprise 25 per cent of the total length of the spine 
hence in the aged in whom they become narrowed the spine is short 
cned and bent forward throughout, 

The posterior portion of each vertebra articulates on each side with 
one abov'e by the articular processes produang jomts which, in the 
cwvlcal region are flat and slope backward and downward at an angle 
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smaller and less massive than the lumbar, hence the colomn is pyiao 
Idnl, with Its base below (Fig i) 

Each segment or vertebra is In the form of on frregular osseoos ring 
with a circular body flat above and below, forming on anterior porti®, 
and a posterior portion known os the arch made up of the lamioaei 
spinous transverse, and articular processes The anterior and posteoa 
portions are joined on each side by the short pedicle to form the ring 
(Figs 2 and 3) Thus the spinal column is formed of a series of sop® 
Imposed rings, each artlcuiatlng with the one above, both h Its 
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importance m disordered states For detailed study of the musculature 
of the spine thorax and abdomen all of which must be regarded as 
controlling the spinal movements and stability the reader should refer 
to standard works on anatomy For the purpose of this discussion 
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of 50®, in the dorsal region arc more vertical and In the cotoral ptoe, 
and in the lumbar region arc nearly vertical and In the sapttil piane, 
with the exception of the lumbosaml articulations, which are more la 
the frontal plane thus permitting greater flexiWUly in the anteropos- 
terior movements Thus each vertebra articulates with the one show it 
three joints, forming with each other a triangle It Is difficult to see 
bow there could normally be much nwemenl between two adjacent 
vertebrae or even much movement In the entire spinal cdomn, partkn- 
larly In light of the fact that all three articulations are firmly 
rounded by dense ligaments 

The articulation of these segments results In an osseoligsfl^nro 
column pyramidal In shape, containing in the canal produced hy tae 
foramina of the vcrlebmc the spinal cord and thus serving 
of protection Its other functions are maintaining the vertk^ 
of the human body, susiafning the superimposed weight and 
of the thorax, providing for nexihflity and resilience, supporllng ma 
protecting the thoracic and abdominal viscera, and being the souict 0 


origin for a vast system of complex musculature. . 

To provide flexibiUty rtsIUencc and stability there 
onteropKistenoT direction three curves, the cervical (convex anttfi^; 
the dorsal (convex poslcnorly), and the lumbar (convex 
See Figure 1 These curves arc known as the physiol^iccur^ 
their t^Uonships to each other are of the greatest hnpor ta ^ 
itimmlt of the convexitv of the cervical curve b »l t^ 1^ ° j. 
fifth cervical vertebra, that of the dorsal curve at the sixth 
of the lumbar curve, ot the fourth In the transverse 
is nonnafly no curve except a slight deviation convexly to tM 
extending from the middorsal to ibc midlumbar region and 
associated with the disposition of the vascular structurtt «jna] 

Support of the thorax is afforded by articulations with tne 
column of the la ribs on each tide (Fig. 5) ^ 

tenth riba the bead of the nb artlcuhites ^th both the cewrop^^ 
vertebra and the one below 1 ^ a double Joint, whUe the first 
articulates only with the body of the first dorsal vertebra, m 
two ribs with the eleventh and twelfth vertriirae, respecuvely 
over the first to the tenth ribs have an addiUonal articubtioo 
corresponding vertebra through their tubercles and the tr^ 
vertebral process In this manner the thoracic cage b 
supported from the vertebral column and its shape b according^ 
fied by changes in the reiatlons of the spinal Bupport. 


Mu»ail»ture of the Spine— Like all other Joints or 
Joints the maintenance of stability strength and form is 
not alone upon articular or inunedlate periarllcuUr W 

great measure upon those eitnnslc elements which 
nwveroent of the Joint, namely the muscles and In the splnc^ 
are maisite and comply In their normal states and of foesow 
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VIZ. the sternocleidomastoid considered singly the broad strong ex 
tcmal obliqne nrasde of the abdomen extending from the eighth rib 
downward, forward and meatally to be inserted into the sheath of the 
rectos abdominis Poupart s ligament, and the iliac crest. The internal 
oblique muscle of the abdomen is sunilar m arrangement except for 
oblii^ty m the opposite direction ansing from the iliac crest and 
lumbar fasda to be inserted mto the riba sternum and rectus sheath. 

Transverse — ^The transverse group (Fig 6c) is concerned chiefly 
with minor movements as far as the spine is concerned but eflecta con 
certed action of the upper extremity and thorax with the spine The 
pectoralis major and minor serratus magnus latissimus dorsi and 
trapezius effect movements of the shonlder girdle about the thorax and 
hence of the spine. Similarly the quadratic lumbornm and transverse 
abdominal muscles effect movement between the thorax and the pelvds 

It is Important to consider the continuity of muscular action by these 
groups from skull to pelvis and even the lower extremities. It will be 
seen that the movements of the spine are determined and partly Um 
Ited thereby and that deformity vnll ensue upon the release of control 
by any one group as In paralysis or upon the abnormal accentuation 
of the force exerted by any one or more groups as m muscle spasm 
badental to inflammatory process or spastic paralysis. The equilibrium 
of the tplnal mechanism at rest or m mo\'ement must be secured largely 
by the reciprocal action of all muscle elements 


Movement* of the Spine- — The voluntary movements of the spme 
are of course controlled by these longitudinal and transverse muscle 
puHs Within the limits of range permitted by bone and joint elements 
Hie joints permit some moNement between all \'ertebral segments 
althoogh they are variable in different portions of the spine and the 
tnpodal artioilation defimtely limits the range of movement enjoyed 
at each Intenertebnd joint TTic intervTrlebral discs are compressible 
and on movement adapt themselves m shape the nucleus pulposus 
slipping forward, backward or to either side. The articulations of the 
arch permit gilding mo\‘eraents only ond so the net result is that each 
Intervertebral Joint can bend forward backward and laterally and 
can rotate In a system of superimposed joints of this sort the maximum 
mobnity of the spine would be the summation of movements permitted 
b} these articulations if the spine were a straight rod which It is not 
and if it were not for other factors of UmltaUon such as the function 
of supporting the thoracic cage Thus the degree of mcrv*ement and its 
nature ore modified by the relatiwly fixed nature of the physiologic 
cuives In the cervical region flexion extension lateral flexion and 
^Uon are all free In range In the dorsal region extension is prac 
t^y ab^t and flexion Is limited whfle bteral motion is consider 
. . lumbar region lateral rotary mmement is markediv re- 
strictea but flexion £3 freer and extension Is freest ^ 

More Important than the exact range* of movement at different levels 
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consideration can be given only to the general gross arrangement of 
those groups which, n^ng harmoniously, prevent defonnhy and main- 
tain stability, and the disturbance of any one of whkh may pradoce 
deformity 

The spine must bo regarded as the core of a cylinder of miadcs 
which form the trunk, the core being sltuaied posteriorly la the naa 
The direction of muscular pull around the core is such that when w 
muscles are of normal Integnty and hence balanced, they act ai the 
physiologic splint of the spine and in every movement of any nitnre 
every portion of the splint participates. 

Muscle Groups — There are in general four muscle g nwps 
the extensor group, (a) the flexor group, (3) the rotator gnwp, 

(4) the transverse groigi ^ . .u. 

Extemor — The extensor group (Fig. 6b) is posteriOT to 
extending as a great mass from the pelvis and samn-jUac 
upward on both sides to the base of the skull, with 
and insertions. In addition to directly parallel locgitndlnal 
portlona at various levels curve laterally to insert into every ^ 
Into the base of the ocdpital bone More deeply the . 

segmental so that the riti are connected to the traverse pracero 
the vertebrae above, and to each other by intercostal 
transverse processes are joined by little muscle plates. This peai^^ 
Imbeds the spine deeply except for the spinous processes, afl 01 
can be felt subcutaneously between the two muscle cohimn^ 

F/exor— The flexor group Is anterior to the spine 
two separate portions vli., those intimately connected wtlnW 
column and ^ose of the anterior portion of the trunk, tae 
(Fig. dd) consists of an upper portion or cervical group ^ 
himbofemoral group between which In the dorsal region tM . 

is defidenL The upper group arises from the bodies of the 
sixth cervical vertebrae and ascending In relays is Insertw m ^ 
bodies and transverse processes of superjacent vertebtM 
ocapital bone The lower group the psoas mass 
bodies intervertebral discs and transverse processes of tW 
dorsal to the fourth lumbar vertebrae Inclusively be 

which tapers downward over the brim of the pelvis laterally 
inserted near the lesser trochanter of the femur , , --j. 

The anterior trunk group (Fig 6a) is likewise the 

cular continuity but the unyielding stermim which ^ 

defect Above, the sternocleidomastoid musdes arise frean the 
process of the temporal bone and descend to be inserted Into w 
num and clavicle- Bdow the rectus abdoininis extends fr^ tne 
rack rim in front to the pelvic brim below The anterior 
intercostal muscles may also be regarded as 

Rotator —Tht rotator group (Fig 6e) Is composed of nuooo 
oblique arrangement with reference to head neck, trunk, and 
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Is the result of combinations of these in the spine as a whole for to the 
latter must treatment be accorded to affect any deformity Much of the 
seeming range of motion Is really due to freedom of movement at the 
ocdpito-atloid juncture and at the hips hence the latter must be 
eliminated by filing the pelvis to attain an accurate estimate Lovett * 
and others have emphasised the fact that in a flexible structure pos- 
sessing fixed anteropostenOT curves lateral bending is necessarily ac 
companied by rotation hence there can be no pure lateral movement 
of the spine without tvdst altbou^ at different levels the relative 
proportions of lateral motion to twist in this compound movement 
vary Moreover the ratio is vaned by concomitant flexion or extension 
of the spine as a whole. For details of these elements the reader should 
be referred to Lovett s monograph, *TAteral Cunmturc of the Spine • 
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In general forward flenon is a pure movement enabling the con- 
verilon of the spine into a curve of approximately one-fourth of a 
cirde (Figs 7 and 8) The physiologic lumbar curve Is obliterated, the 
donal Is Increased, and the cervical is decreased 
Extension is also pure i e. free from rotation and enjoyed tb the 
degree shovm in Figure 9 The movement is chiefly at the lower lumbar 
*<Ements although the physiolo^c dorsal curve is somewhat decreased 
Lateral flenon (and rotation) In the erect position resolves itself 
into a movement chiefly of the dorsdurabar region (Figs 10 and 11) 
according to Lovett ^ Is accompanied by rotation of the vertebral 
wle* toward the concave side of the lateral curve If however lateral 
flexion Is carried out with the whole spine forward flexed a greater 
of the spine participates in the lateral curve and the vertebral 
bodies rotate toward the convex side thereof 
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bdow and by retentive apparatus in those cases exhibiting tendency 
to imbalance 


Structural Ciu^-^turc, — Structural scobosis on the other hand is 
marked by the presence of deformity which a normal spine cannot as 
Bume and by definite changes In the form and relation of the bony 
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elements of the spine These bone changes may be primary with ref 
erence to the scoliosis os In congenital malformation of bone such as 
‘wedge \ertcbrae and other desTlopmental anomahes of segments or 
articulations or In changes In the shape of these elements due to 
rickets neoplasm granulomatous disease or trauma 
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Lateral flexion and rotation bdng indissolubly associated and 
dprocal the effort to eliminate one mechanically teodi to restrict the 
o^er In the normal slate, while the converse Is true in cerUfai d^ 
form! ties 

To summarise, the anterr^wstcrior normal curves together with the 
segmented osseoHgamentous atructurc assure a flexlbk mechanism of 
stability and equilibnum capable of generous moWlIty as a fffaolc ^ 
requiring very little external support to maintain symmetry 
is, however, provided with abundant muscular support, wfaiefa^ d t» 
anced, augments these factors and which, If unWanced 
forraily Manifestly the plasUdly of the structure has 
its vulnerability to deformity from external influences Jin» to to 
mature spine marked degr e es of muscular imbalance may M marptty 
resisted while in the immature spine minor degrees of nnbalance 
gradually produce extreme defonnity Moreover intrinsic ^ 
extrinsic Influences other than musadar Imbalance nay be 
ments originating deformity, but once instigated, imbalance ensoa 
and augments deformity 


GeNTXAL ScOUOSH CLATERAt CUIVATUM OT IBS SPIWS) 

Functional Curvature, — Lateral curvature of the 
functional Le,, unaccompanied by permanent anatomic 
bones. Such deformity may exlsl as a noma! compensatory 
to a short lower extremity from any cause (Figs, 

There is a singular lack of tendency for such a spine ^ 

tural deformity Moreover In hysterical curvature, 

parent deformity is obtrusive there Is no structural change- 

such forms are not the subject of phj'sical therapeutic 

However another form of lateral curvature primar fly ^ 

functional not tincomroonly becomes habitual and ma> 

ually into structural changes. This form occurs without ^ 

cause, usually between the ages of 6 and la and the 

deviation to the left. The curve is general Le extends thrm^c^ ^ 

length of the spine the maximum deviation being at tbe 

ninth or tenth dorsal vertebra- Such a deformity " 

curvature and is usually so gentle that the maximum de^^u™”^ ^ 

exceed as a rule two inches from the median line. 

this type may be overlooked There arc no 

satory curves and torsion has not occurred but there is ejevaj^ ^ 
the left shoulder which is also displaced forward, ^ ts 

displaced backward and the whole trunk Is shifted tow^ ^ 
Indicated by the plumb line dropped vertfcally through the 
tween the buttocks fFIgs 15 16 and 17) . ^ years 

It is therefore essential that balance be maintained 
of growth to avert conversion to the structural type. This “ 
pushed by general nlbuKf nfci for the spinal rausoiUlure 
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Static factors plus muscular imbalance Incidental to the musculature 
of one side operating to a mechanical disadvantage against that of 
the other tend not only to peqietuate but to increase the deformity in 
just the same manner as these influences operate upon an ankle joint 
Now when one of these Influences Is exerted with sufficient persistence 
in point of Intensity and time particularly upon the growing spine a 
curve to the right or left is crewed and such curve is greater than the 
normal physiologic movement which the spme could assume in that 
direction The convexity of the curve will be opposite the side in 
which contractural causes operate and usuaDy on the opposite side to 
the pandvsis in unilateral polioroyeUtic scoliosis. 

As has been pointed out, the spine cannot be bent laterally at any 
given point beyond a certain limit without Introdudng the element 
of rotation or twist, and when such lateral curve Is toward the right, 
the direction oi the toiaUon of the segments is toward the right In 
other words the vertebral bodies rotate toward the convexity of the 
curve This torsion occurs not only between the vertebral segments 
but actually in their bodies When the curvature is in the dorsad spine 
the ribs on the convex side are curved backward with the rotating ver 
tebrae creating tie “rotation hump” or gfbbua. As lie curve develops 
and the rotation occurs there is crystallUallon of the stress of super 
Imposed weight upon the portions of the vertebral bodies on the con 
cave side and in response to WolfPs law they become wedge-shaj^ 
(the base laterally) and otherwise distorted Torsion is not confined 
to the immediate vlcuuty of the lateral curve but goes on above it so 
that there develops a twist of the shoulders in rclabon to the pelvis 

The rfbs on the concave side are earned for w ard accentuating the 
hollow in the back on that side and the thorax thus becomes deformed 
Attempted adaptive and compensatory adjustments resolve the de- 
formlty into one that must be regarded as no longer of the spine alone 
but of the entire body The patient In an Involuntary effort to compen 
sate for such a disturbance of mechanics shifts weight to the extremity 
on the side of the convexity and general disalignment of trunk and 
eilreinltles ensues. 

Untreated structural scobotlc deformity docs one of two things 
either it beoDmes spontaneously arrested at a certain point and the 
patient goes through life without serious chsabillty or it progresses 
gradually to a degree that terminates life at a comparatively early age 
In the latter deformation of the thorax distorts and compresses the 
respiratory and circulatory viscera Impairing the functions of both 
and resulting In Impaired aeration and drculalion lowered resistance 
emaciation and susceptibility to secondary infection. The thorax col 
lapses into the pelvis until the ribs impinge upon the Ilium, inflicting 
similar embarrassment upon the abdominal viscera. Such individuals 
sridom reach advTinced years being carried off by pneumonia or other 
terminal disease 
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Much more commonly, however, (he osseous malformation is lec 
ondary to an extrinsic factor, acting to produce defonnity gradmlly 
Of these infantile paralysis is by far the most common, as indicated by 
the fact that It caused 8o per cent of my cases Other forms of panly 
sis, such as menlngomyelltls, spastic paralysis, and dystonia nrasen 
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lonira may create imbalance to the degree of structural 
tracture of one side incidental to ciatrUation of pleurisy or e^^ 
process or traumatic lesion of chest cavity waD or even stm 
result In structural scoliosis Wished 

No matter what the origin once structural change Is estaousw" 
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3 Actjulred scoliosis 

A, Anatomic asymmetry outside the spme 

1 Torticollis 

2 Asymmetry of the pelvis 

3 Unequal length of Icnter extremities 

4 Ocular asymmetry 

B Disease of bones or Joints of the spme 
I Rickets 

3 Tuberculosis of the spine 

3 Arthnti* of the spine 

4 Osteomyelitis of the spine 

5 Tumors 

6 Fracture or dislocation 
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Etiology — Inasmuch os the wisdom of ottemptiog treatment at ill 
and the prospect of any success depend to a considerable degree npen 
the extent and degree of fixation of the deformity and the causative 
agency, one considering treatment should recall the many eUologic 
factors in this deformity These may be summariied as follows 

I Congenital scoliosis 

A Developmental anomalies of the vertebrae 

1 Wedge-shaped \ertebra (one or more) 

2 Absence of one side of v^ebm (one or more) 

3 Fusion of two or more vertebrae on one side 

B Embryologic malformation of the thorax 

C Defonnity tn utcro from pressure 
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Treatment 


It b evident m regarding the list of causes that many will not yield 
to physical therapeutic measures and that surgical or other orthopedic 
procedures directed toward the undertying pathology are mdicatecL 
IDastrations of scoliosis from different causes are shown in Figures 
i8 to 37 inclusive. (Figs 18 and 19 show the congenital Figs 2017 
show the acquired.) 
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Treatment — PaoPHn-tenc — Prevcotlon as In aS other defonm 
tie* is of the greatest Importance Routine eianunatlon of school 
children wiH aid In the early recognition of beginning deformity or 
prescoboUc evidences Congemtal scobosis can thus be recorded 
etched and controlled- Prescoliotic indications such as the incUna 
tbm to assume asymmetrical attitudes in standing or sitting or pos- 
hual slouches ocular devlatioas and rachitic round back, accompa 
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7 Osteochondritis 

8 Dyschondroplasln and chondrodystnrohy 

C Deformity due to disturbance of musde balance 

1 Infantile paralysis 

2 Spastic paralysis 

3 Dystonia musculorum 

4 Inflammatory or traumatic muscle spasm lumbago, td 
atica sacro*lllac disease hip joint dlscise 

5 General muscular atony from any cause 

6 Muscular dystrophy 

7 Encephalitis lethar^ca 

D Contracture of extrinsic soft structures 

1 Unilateral pulmonary disease 

2 Tboradc empyema 

3 Clcatrixation of the skin from burns or other tmims 
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curve I have referred to the assooEted torsion that occurs and to the 
tendency for imbalance to occur in the entire body For instance when 
there is a dorsal curve to the ri^t, m order to retain the center of 
gravity the body weight Is shifted more to the right lower extremity 
tKun to the left. This is an early eHort of the body to compensate 
mechanically Later there develops a curve above and below the pri 
mary one m a further effort to establish the center of balance.. These 
curves are known as secondary curves and are in a direction opposite 
to the primary curve In ibis automatic adaptation the body may sue 
ceed or fall In those cases that become stationary or nonprogressive 
the secondary curves and the primary one have become reciprocally 
compensated and although there are three curves in the spine the net 



F®. »9^-Sune u sS, flrad, (fi*dadD« def rmhy 




General Scolloils 


OA rObi^ttr IT 

n 

nied by other evidences of rickets, can be met In advance of real 
deformity, nnd by supervision, exerdses, nnd sometimes apparatus, 
can be controlled dunng the growing period Scoliosis can tins be 
averted 

Of particular importance Is a careful study of the spines of cHldren 
who have had Infantile paralysis Extreme degrees of paralysb nay 
result in little deformity owing either to retentbn of balance despite 
loss of power, or to maluritj of osscoligamentous structure. On the 
other hand seemingly minor degrees of unilateral spinal or abdommal 
paralysis may result in extreme degrees of deformity and often follow 
ing a latent period of years. Moreover many children have mild Mi 
tacks of poliomyelitis without Its having been recognited but mootlo 
or years later the scoliotic deformity Is observed. Once launched upon 
the tendency, progression of the deformity Is likely to go oo apace, 
and often in spite of intensive opposition in the form of treatroent. 

Indications and Contraindications, — ^Tbe principles of 
ment In the paralytic type are applicable to all forms m which 
lying pathologic causes such os tuberculous spine, 
not contraindicate movement and hence movement Is selected as 
basis for outlining the routine . . . .f 

The question should be asked first, “Can anything be ^ 

treatment? The answer Is to be sought In the degree of tone® ol 
deformity and In the determination of whether It is defiidtive ^ ^ 
tionary In the Inveterate contracture In the adult there h nopr«I^ 
of correcting the deformity In the stationary scoliosis 
arrived at a state of compensation and Is not 
adult or child It had best be let alone ns far as efforts to 
deformity are concemed, 

PuRPosi OF Treatment —The second quesbon 
TVhat are we trying to do?” If the answer to the latter Is the a 
to unbend and untwist a structural lateral curve and to 
normal anatomic rdation of distorted vertebrae the 
that of anyone who has had experience in the subject. The mul 
of methods and machines directed to this end testifies to the unprooa 
bility of such accomplishment thM 

Arrist of DejormUy — Attention has been caDed to the jtct ^ 
structural scoliosis untreated cither progresses to a hopeless 
assumes a definluve state The Ideal of treatment In our 
standing of the subject is to secure the definidve arrested 
the maximum of correction by the application of those measure w 
convert the progressing deformity into the status of the ooe tnai 
become sponUneously arrested This leads to the 
occurs spontaneously to arrest deformity in this type? It p-} 

accepted at present that this is accomplished by the devdop»^' 
compensatory balance. Dunng the development of a primary 
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result is realignment of the whole so that imbalance has been coc 
recteth In such a case the plumb line will fall throu^ the median hue 
of the cervical vertebrae and through the intemalal fold, altkra^ the 
spinous processes will deviate from the line in three areas (Figs. jS 
aiid 29) Now to disturb this mechanism by attempted correcdoo of 
deformity is to court the danger of breaking the compensatioo and 
making the patient worse. Sudi a spine has already attained the near 
est idfil toward which treatment strives, namely the ettabiishmart of 
compensation Every scoliotic spine makes the effort to do this aoto- 
matlcally, but many fail Treatment Is directed toward helping m that 
direction. 

To this subject most salutary contribution has been nitdc by Stefa 
dler* and his conceptions are uUlhed ns the basis of the treatment 


given herein. 

Rchabititalfon of Muides — In the potential scoliotic patient 
structural change has occurred (Figs 15 16 17, 30, and ji),vit^ 
type of child that assumes asymmetrical altitudes In walking, staodn^ 
or sitting and In the patient whose general musculature has bw sofr- 
jected fo deterioration by prolong^ illness or recumbency for any 
reason the object of treatment is the rehabHitallon of the 
spimts of the spine — the muscles Supervised eicrdses desig« w 
bring Into play ah the Intrinsic and extrinsic musculature ence^ 
spinal integrity are instituted. It Is to be assumed that general 
examination has determined whether such a regime is 
Indicated by the cardiovascular rejquratory and general condiuott 
Exercises must be graded carefully, according to the requirements aw 
the capaaty of the child In no instance should either child 
be subjected to exercise to the degree of fatigue or weariness- 
may be advisable to subject each muscle group to no more 
two contractions In the beginning until each can be accompUsberi mm 
ease and grace It is Important that the therapist be cogntot oI l« 
fact that no amount of passive ministration to a muscle in the 
massage can be substituted for voluntary contraction in 

and strength and passive ministration In these cases should be 

merely to the touch to Indicate to the patient the direction of votow 
effort However, when the latter Is Insufficient to accomphah 
movement, it should be performed with the passive aid of the ther^J® 
until the therapist s assistance Is no longer needed The 
conducting cxerdso with passive old is dcflcrlbed below under 
OSes B 

The exercises designed to strengthen ell spinal musculature 
cated below under Exercises A, ore properly used as 
to other more spedficaffy directed treatment in cases of estaWi^ca 
scoliosis 

Such exercises may be given In but only after 

understands the procedure and has developed a htir degree of rauaae 
capacity through preUmmory Individual work- 
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Stkuctubal Scoliosis op Paralytic Obioin 

Diagnosis. — It is assumed that a structural curve has developed 
The first procedure is the securing of proper records These include 
In addition to the general physical and orthopedic examination photo- 
graphic and radiographic records made under standard technic Posing 
for the photograph is ideally done under the direction of either surgeon 
or physical therapist. The spmous processes are marked with black 
court plaster and a plumb line of black Is dropped vertically through 
the intematal fold to determine the median line The patient stands 
In natural relaxation with heels parallel to the lens of the camera 
Light distance, and exposure must be invariable if photographic 
records are to be of value for comparison This view discloses the 
location and degree of deviation of spmous pnxesses from the median 
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In the patient whose muscular structure cannot maintain ^mmetry 
and balance, the treatment should be supplemented by a U^t back 
brace and on abdominal support or a corset (Figs 3a and 33) In the 
event that the examination and the experience of the therapist (flsekise 
that the musculature of one or more groups Is weaker comparatlvdy 
than that of others, particular attention should be given to that group, 
and in such cases external support Is particularly indicated 
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line and the shift of the tnmk to one side or the other The second 
exposure, which Is made from behmd with the spine flexed records 
the degree of torsion as indicated by the gfbbus wldch Is on the convex 
ride of the curve in structural cases and in the same area as the 
primary curve. If It is on the opposite side the case must be regarded 
as fum^onaJ scohosis (Fig 14) 

The degree of rotation of the tnmk is estimated by looking down 
ward from above behind the patient and determining the relation of 
the scapulae or shoulder girdle to the pelvis 

Radiographic study Is made of the whole length of the spine antero- 
posteriorly not only to detemune the degree of primary and secondary 
curves, but to note the extent of dcformil> In the vertebrae and ribs 
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ing It Dctermlnaticra at this point must be made as to whether the case 
at hand Is m a state of compensatloiL If so the future treatment 
should be directed toward keeping it so If not, It should be designed 
to make it so 

By compensation is meant the state In which the primary and sec 
ondary curves and torsions counteract each other to the degree that 
th e central wrlfll line remains vertical and central thus maintaining 
balance (Figs 39 and 40) 

By decompensation is meant the absence or insufficiency of com- 
pensatory secondary curves permitting shifting of the whole super 
Imposed trunk to one side with the pelvic center in one axis and the 
cranial center in another creating leverage which adds the effect of 
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Obscn-TiUon should also be made in the prone posfUoii for therein 
the functional curve disappears and the structure curve b modified 
by relief from superimposed rvelght 
Descriptive record la thus made as the diagnosis Scoliosis U de* 
scribed as to the location of the primary curve the degree thereof 
(whether it is structural or functional), and its etiology For insUnct 
Scoliosis lumbodorsal structural, left, infantile paralytic, severe 
(Fig 34) or scoliosis ccrvicodorsal, structural, ri^t, infantile pan 
lytic, modemtely sc\’cre (Fig 35) 

The flexibility should be recorded because of Its important 
to treatment It may be visunllied by suspension of the trunk by the 
head (Figs 37 and 38) The more rigid the spinal curve, the 0m 
resistant it Is to continued increase In llsell and to efforts at deercas- 
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mg it Determination at this point must be made as to whether the case 
at hand Is In a state of compensation If so the future treatment 
should be directed toward keeping It so if not it should be designed 
to make it so 

By compensation is meant the state In which the primary and sec 
ondaiy curves and torsions counteract each other to the degree tliat 
the central axial line remains vertical and central thus maintaining 
balance (Figs 39 and 40) 

By decompensation is meant the absence or Insufficiency of com 
pen 5 ator> secondary curvTS permitting shifting of the whole super 
imposed trunk to one side with the pehuc center in one axis and the 
cranial center In another creating leverage which adds the effect of 
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Observation should also be tnadc in the prone position, for therein 
the functional curve disappears and the structure curve Is tnodified 
by relief from superimpo^ height 
Descriptive record Is thus made as the diagnosis, Scollceis is dt- 
Knbcd as to the location of the pnmary curve the depet therol 
(whether it Is structural or functional) and its etiology For InsUoce 
Scoliosis lumbodoraal structural left, infantile paralytic, severe 
(Fig 34) , or scoliosis cervf codorsal, structural, ri^t, Infantile para- 
lytic moderately severe (Fig 35) 

The flexibnity should be recorded because of Its important 
to treatment It may be visualized by suspension of the inmh by 
bead (Figs 37 and 38) The more rigid the spinal curve, the more 
resistant it is to continued increase In Itself and to efforts at deotas- 
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At any time, piarticularly during the growing period the compen 
sated scoliosis may lose its balance and become decompensated and 
then the pnmary curve progresses and the secondary curves become 
relatively decreased This breaking* of compensation occurs most 
comroooly at the lumbodorsal juncture. It Is possible in some instances 
to regain compensation bj means of a brace and exercises and passive 
efforts at ^e^Trslng the direction of the leverage of superimposed 
weight. These are outbned below under shifting exeroses. This r^me 
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tmist be continued for an indefinite period preferably until maturity 
of bony structure 

Treatment. — In the early case of decompensated scoliosis in which 
balance cannot be reestablished and in the confirmed state of decom 
pensation treatment must be directed toward the artificial creation of 
compensatory curves and the maintenance thereof by apparatus and 
toward the rehabilitation of the musculatnre in its new relation to 
enable it to maintain the curves without apparatus Failing m the 
latter one has the choice between continued apparatus and operative 
ankylosis of part or all of the primary curve and part of the secondarv 
curve ^ 
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gravity to the contractuml dement of the primary curve, and caodng 
it to collapse further (Figs 41 46) 

Id the compensated type the record must be kept for co rapa mop at 
intervals to detect evidences of decompensation, and treatment con- 
sists in cxerdses for the prescoliotic patient as outlined above and In 
spedal corrective exercises Indicated below (Exercises C) 
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the gymnasium for the exerdsea (Fig. 47) The latter, both active and 
passive must be directed toward mobDlxing the lumbar and cervico- 
dorsal portions of the spme as described in Eierdses C and D 
The establishment of compensatory curves or the bcginnbg thereof 
requires several weeks ^Vhen the curves have been attained to the 
degree thnt the mobilized spine may be passively placed in an atti 
tude which is the reverse of Its former inchnation viz, with the 
summation of the upper and lower curves equal to the primary one 
and with the pelvis rotated to the side opposite its former relation to 
the shoulders a plaster jacket and spica are applied to retain this cor 
rectlon the jacket being provided with windows for pads to accentuate 
it (Figs. 48 and 49) 
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Artificial CRiAnoN op Compensatory Cur\’es — Older fonnsof 
treatment consisted of energetic, forcible redressment, stretching, and 
oppomtus designed forcibly to unbend the primary curve a procedore 
now considered Inadvisable because it removes one quality of service 
In preventing further deformity, vl* , the rigidity of the priinaiy curve. 
In less forcible application of such measures, although clinically and 
radiographically there appears to be a decrease in the primary carve, 
the important result is the formation of new curves abw and beknr 
To enhance the latter, the unfixed portions of the spme are hndjCTrf 
by gymnastics mobfliting cxerascs, and head and pelvic traction in 
recumbency The patient is maintained on a Bradford fran^ 
traction upon the head and the pelvis, and is removed twice daBy to 
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for the spine (B) pas5i\*ely aided muscle training (C) asymmetric 
muscle training in particular deformity (D) passive manipulative 
procedure to mobilize the spine and create compensatory curves 

Syuuetiucai. moscle TRAiNmc — ^The object to be attained is 
equal development of the spinal musculature — vii the extensor 
flaor lateral Beior and rotator groups This is best done with the 
patient recumbent, when the factors of weight bearing In the upright 
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The plnfltcr Is applied ^th head traction with the patient In the 
standing position The arm on the side opposite the carve U slroo^ 
elevated The lower extremity on the same side, i e. opposite the cco- 
vcxity, Is abducted This position accentuates the secondary enr y^ 
The trunk la steadied by pressure over the anlcnor and postenot 
prominences of the deformrf thorax and while the patient tssnmes 
the attitude of the shift, the plaster is applied from neck 
the abducted side, rotary relation of pelvis and shoulders also beUig 


secured , , , , 

A fenestra over the gibbus permits insertion of felt 
to lime (Fig 50) The chfld may be up and about and 
may be chang^ at intervals for a period of from th^ to ste 
Upon the removal of the plaster a brace is applied to rttiw 
positions secured by the plaster (Fig 5:) and phy^J 
resumed consisting of shifting and the general caUsth^cs ou 
Photographic and radiographic records art again made forcom^™™ 
months and years hence. The problem now is to retain wW ms 
accomplished The general exercises and brace are to he 
for two years at least. Swimming and the ordinary activtues 
be encouraged within reasonable limits 
In addition to the general exerdses outlined 
both naturally and by expiration against resistance wim 
are valuable In cases In which the thoracic area has been coertn^ 
upon by deformity . mo- 

Recurrence of decompensation Justifies repetition of the 
cedure and fusion In selected cases. 


Rxhabiutation op Muscoi^tuue Physical 
part of the physical therapisl In sailiosis may thus be sunu 


(i) Potential scoliosis 

a. General muscle training posture work 
(t) Compensated scoliosis 

a. General nmsde training 
b Shifting exerdses 
(3) Decompensated scoliosis 
a. Mobnitatlon exerdses 

1 Creeping 

2 Passive stretchings and torsions 
b Retentive exercises 

I General muscle training 

a Swimming 

3 Breathing exercises 

4. Shifting exerdses 

For the purpose of descrlptloii the technic (consisting 
win be divided as follow* (A) »ytmnetncal general mosew 
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54 57 the lateral flexor groups as In Figures s8 6o and the lateral 
and rotator groups as In Figures 6j and 62 

PAismxY AIDED iTUSCLE TRAtNiNO — UTicn the patient cannot 
voluntarily accomplish one or more of the group movements the 
volimtarj effort is augmented by the therapists passive aid It may 
be advisable to commence with a limited range of the desired move 
ment and gradually Increase the range The application of passive aid 
to muscle training is Illustrated fa Figures 63 to 73 inclusive 

ASYMlfETMCAL IfttSCLE TRAINING AND MOVEMENTS — This gTOUp 
of exercises is used fa the compensated scoliosis to assure its mainte- 
nance in the early decompensation to attempt to regain compensatioti 
and in the decompensated case while undergoing traction fa bed to 
create compensatory curves The technic varies with the deformity at 
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position ore rcmo\'cd By lest it must be determined whetber the 
patient Is capable of carrying out the movements If one or more 
movements arc especially weak It Is ^^'ell to neglect tbe others and to 
concentrate on this one udth passive aid os described under ‘ B ” 
Shifting and insecurity of the pelvis must be eliminated by strip- 
ping hlovements must not be hurried or jerky, but slow and complete 
in range The illustrations are self-explanatory The extensor group 
is trained as in Figures 52 and 53, the flexor groups, as In Figures 
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the balance The exercise Is carried out several times within the limits 
of fatigue 

These are supplemented by the creeping extrases described by 
Klapp * (Figs 7&-72) Ixicomotion by means of hands and knees Is a 
general exerciser of spinal musculature if done symmctncally and 
when carried out asymmetrically it both mobilixes and exerts a cor 
rectlve influence The movements are carried out with n voluntary 
stretching of the concavity of the scoliosis at each upward and forward 
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fbrust of the left upper extremity (Fig 79) and the movement is 
repeated with progT«sion of crawling 
In tdiUtion (Symmetric Utia-al ficnon is performed accomparued 
oy voluntary paisive stretclung by the patient (Fig. 83) In this the 
pstlent vdimtarily contracts the muscles on the convex side of the 
whfle utlliiing the upper extremities as levers for nassivo 
"retching of the concave side. This Is done rhythmically and slowfy 
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hand As an example, a typical decompensated nght structural donil 
scoliosis of paralytic origin is shown In Figures 74 and 75 The patient 
was retained in recumbent head and pelvic traction while Eier 
dses B were earned out m addition to clTorls to mobiUie the can* 
pensatory curves by means of the shifting exerdsea. 

For the shifting exercises the patient stands erect with the hands 
resting firmly upon the pelvis and, by direct downward posh with the 
upper extremities applies upward push upon the trunk to the madmam 
degree of correction of the curve (Fig 76) While this posiuon Is held, 
the trunk is shifted to the extreme degree to the side opposite the curve 

(^*18 77) This tends to accentuate ompensatory curves and to realign 
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knee is flexwi rhythmically adding weight to the correctl\-e Influence 
of the traction To these exerdses may be added the asymmetric use 
of any of the general muscle-trainlng exercises outlined in A and B 

Passive uantpuu^tive procedures — For the sake of simplicity 
the numerous mechamcal dedces for escertlng forcible traction and 
passive moTi’ement wiH not be enumerated Thev are all based upon the 
effort to secure hold upon the trunk by fixation of the pdvds and by 
utiliiing the upper extremities and thorax to apply pull rotation and 
corrective flexion. It is doubtful If complicated apparatus will retain a 
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place In this field and it certainly never will assume tbe place of the 
^^-tralned devoted physical therapist who intelhgentlj applies the 
simpler procedures ab^ outlined After all tbe present knowledge of 
the lubiect eliminates the urge forably to unbend and untwist a scoll 
otk curve and it is apparent that the desideratum Le the compensa 
tion can be secured rdtbout it and that nothing else can be secured 
^th it Moreover rapid forcible correction Is utterly out of the ques- 
doo therefore all that can be expected of apparatus Is to spare tbe 
labor of the physical therapist Every movement tending to act 
™ a direction opposite to the (etideiKy of the deformity whether active 
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A similar influence is exerted by the standing svstffnsian and tbdnc 
tion cxcrdses (Fig 84) The left hand grasps the nor in a manner to 
extend the scoliotic curve by traction while the right lower extremity, 
aided by the right hand which depresses the right shoulder U gradu 
ally and rhythmically abducted Thus (he right shoulder and the lower 
extremity are approximated, and while they are in this position the left 
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consists merely of a hinged table In which the pobt of bendmg may 
be used as a fulcrum at the summit of the primary curve with the 
pat/ent keeping Wmsel/ In traction by bolding <m with bis bands. 

The model iised for this scries of exercises (BCD) was subjected 
to the routine of decompensated scoUoais viz recumbent traction 
mobiluation corrective exercises B C and D the shift plaster splca 
(Figs 91 and 92) a brace and indefiiute continuation of the asym 
metric muscle training and shift cicrascs Compensation has been 
attained to the de^ee shown m Figures 93 and 94 and will gradually 
maease. The regime must be continued until the spinal structures 
mature. 

It is justifiable when in doubt ns to the necessity of apparatus or 
of head and pelvic traction to attempt the use of physied therap> 
alone and to observe the course for there are severely decompensated 



ftn, 76 — ShUlhn exud ic. Mcrvemoil No i 
F». — Shlftlns cxerdK. MovenMit No. a. 




rci*#ur 17 
IvtisM n 


Structural Scoliosis of Paralytic Origin 

or passive Is capable of oft repeated exertion by the patient and the 
therapist If there is mutual understanding of the aim. 

The simplest and most effective measures of passive mlnlstraticm 
are head and pelvic traction In recumbency the shift plaster described, 
and suspension of the patient by the arms and heacL Voluntary stretch- 
ing while suspended on the rings Is Illustrated In Figures 85 and 86 
The patient hangs on the rings nnd by rhythmic movements In the 
position shown In Figure 86, stretches the concave side of the curve 
and contracts the opposite This may be supplemented by passive 
application of gravitaUonol traction In the Sayre device (Figs- 87 and 
88) These same principles are applicable by means of apparatus 
counterbalanced by weights, m which the efforts of the operator are 
exerted with leas work, such as the device in Figures 89 and 90 which 
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curves that respond readily without the tedium of the longer routine 
Such an Instance is well lHustmted In Figures 95 and 96 which depict 
severe Imbalance and Ust and no effort at compensation. The patient 
possesses ciceUent musculature throughout the capaaty to shift is 
shown In Figure 97 and with no other treatment than physical therapy 
ahe has atoned correction of balance as indicated In Figures 98 
and 99 
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The patient moat be Impressed with the necessity of indefinite con 
onmtion of observation and physical therapeutic work at home, 

presence of deformity must not lead the surgeon or 
into treatment of a stationary curve Figures 100 and 101 
extreme deformity whlch^ without treatment other than a brace 
^Q^ns equilibrium and compensation and hence should not be 
twferri With, The patient was not seen for two years when be 
Wnmed Imprwed (Figs, 102 and 103) 
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structure directly by operatiou The maximuin correction of the pri 
mary cur\e and the creation of the sccondar> cun.*es having been at 
tained through the measures hitherto described the bony structures of 
the spme are exposed and by operatic measures conwrted into a 
rigid segment ei^er by a bone graft or by plastic bone operation upon 
the vertebrae Details of the procedure may be found in standard 
works or orthopedic surgery An instance is DJustrated in Figures 109- 



F» 84 — Soi p ra Uon aod tbdoctioD 


wherein In the presence of extreme tendency to decompensation 
^ *pme was fused surgically from the sixth dorsal to the second lura 
^ resulting maintenance of stability aixi alignment In 

^neld, however disappointments and rriapses b loss of equilibrimn 
treatment are not uncommon 

rii Figures 38 to SB inclusive the seemingly remarkable degree of 
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Furthermore, enthusiasm for physical therapeutic measures sbouH 
not lead the therapist to Ignore the clTectiveness of measures of ei 
temal support Indicative of this feature is a case of spastic dystonk 
scoliosis of severe degree (Hg 104) made worse by any active or 
passive measures of physical therapy WTien held In plaster for months 
(Figs 105 and 106), and later in a brace the scoliosis subsided with 
decrease la the intensity of muscle hypcrtonlaty to the degree shown In 
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FlguiM 107 and io8 If the paUent had not been eupported 
this curve would have become irretricN^ly fixed In of 

Occasionally experience may convince one of the advisanifity 
making the spine aUff by splinting Irom within ” In olber 
extrinsic elements upon which reliance must be placed to maint^ com 
pensallon are undependable This having been determined 
delicate determination) it becomes necessary to attack the skeiew 
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The impressions given herewith are based upon the writer's eipen 
ence with approximately 175 cases of scoliosis in the last ten years but 
they have originated iargd> m the substantial contributions to the 
literature on this subject by R W Lovett,* Arthur Steindler* W 
Schulthess * and others from whose writings I have borrowed 
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Doesum Rotundum (Round Back) 

The deformity of the spine incidental to loss of stability from any 
may be confined to anteropostenor deviations In other words 
there Is no lateral curve or torsiom 

factor causmg loss of tonicity of the general musculature or 
MfUaring of the osseous or caitna^ous structures of the spine tends 
to result in longitudinal collapse which is followed by pathologic 
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passive correction of scoliosis by means of vertical traction has been 
disclosed and one Is Impressed by the fact that if such a degree of 
corrective influence could be perpetually exerted, the outlook in gen 
eral would be better This Impression has been corroborated in my 
expenence with those who, because of paralysis of the lower eitrcmo 
itles have been obliged to use crutcha to such a degree that one 
might be tempted to designate crutches as one of the roost effectht 
means of treating this complex and intractable deformity (Figs iij 
:i4, and 115) 

Conclusion — In conclusion, one must not at best regard the pros- 
pect in scobosis with optimism. It Is a field which requires all the 
ingenuity of the surgeon and the physical therapist and Is fraught 
with many disappointments In it more than in any other field per 
haps, are teamwork, patience, and pertinaaty essential 
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Increase m the physiologic cur\*e3 Depending upon the nature of the 
underlying pathology the length of Uine Inflicted, and the treatment 
accorded the exaggerated curxes become more or less fixed This 
deformity >’aries in degree from mfld postural relaxation which is 
readily passl>*ely corrected to the great rigid round back of chronic 
arthritis In the aged the thinning of the intervertebral discs creates 
the general forward bent spine 

Since the treatment of postural deformities Is found elsewhere I 
confine the present discussion to round back in children due to changes 
hi the osseocartilaginous structures Such changes are m the nature of 
maladc phenomena secondarj to either general or local factors ilore- 
erver the changes may be general throughout the spine or limited to 
certain areas thereof 






P crp 


Etiology 


57 

2 Limited portion of the spine 
Locnllied epIphjrsiUs 
I^ocnllied arthritis 
Localiied trauma (fracture) 
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Etiology — ^The etiology of fixed round back may be summariied is 
follows 

I Malformation of vertebrae or cnrtllages due to 
a. General skeletal disease 
I Rickets 

2 Chondrodystrophy 
3 Osteomalacia 

b Skeletal disease affecting the spine alone 
I The entire spine 
0. Osteochondritis 
b Arthritis 

c Absorption of cartilage In the aged 
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Moreover the general symmetrical exercises for tnmL and spinal 
musculature should be instituted as early as the coQperation oi the 
patient can be secured 

At a later period in life I e In th? second decade most commonly 
in girls at the age of 14 to 17 there occurs the common form of 
“round shoulders or round bade the result of asthenia of anv form 
and static in ongim It may be readily corrected poislvely and the 
treatment consists of posture training symmetrical musde training 
and In intractable types of a brace, as described under “Scoliosis 
(Fig 33) In those in whom forward rotation of the shoulders appears 
to be tltt chief element of deformity a simple shoulder strap may 
suffice (Fig 1 16) The outlook In the static form If exercises and 
trainbg are persistent Is good for the ultimate correction of the 
tendency 
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e. Congenital malformation of the vertebrae 

In infancy there Is little or no physiologic lordosis In the lumbar 
region This Is acquired gradually as sitting up Is acquired, and Is 
increased upon standing and walking But In infancy, if the child is 
rachitic or if there is general muscular atony the bade Is Inclined to 
assume an attitude of general backward curve In other words the 
whole trunk has ‘slumped” forward To prevent such a deformity 
from becoming confirmed, it is better to discourage sitting imtil gen 
era! rachitic treatment has Improved the underlying factor In such 
cases a U^t corset reenforc^ posteriorly to support the usually 
pendulous abdomen and to mnmt^ the spine erect should be worn 
and upon walking the light brace Illustrated In the section on scoUosb 
(Figs 32 and 33) should be utilized 
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chest IS deep, but the muscles are strong and no disability results 
In girls more often the patient becoroea asthenic and goes through life 
m seml-InvaUdism ■when untreated. 

'nils entity Is evidently the result of an atypical or pathologic 
process of ossification of the cpiplo'ses of the bo^es of the vertebrae 
In the growth of the longitudinal thickness of each vertebra there ap- 
pears at the upper and lower articular surfaces a disc of bony ossifi 
cation which is first noted at the age of 13 or 14 This disc gradually 
Increases m thickness and unites when the Individual is at the age of 
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22 or 33 or when the body completes Its growth In those children 
de^oping the above-described deformity these discs become uregular 
^ sometimes fragmented suggesting the nature of the changes seen 
^the groTfing femoral capital epiphyses in Legg^s (Perthes ) disease 
^ the carpal navicular in Koehl^s disease. Even untreated ossifica 
Of' ®od la ultimately completed but the result Is the unalter 
^ly Sled round back. Early In the disease there Is sufMent resiliency 
to enable correction, which however becomes progressively more re- 
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Much more difficult Is the dorsum rotumlum m chUdrcn of this 
same age which has as its origin a disorder of the growth of the ver 
tebrae The back gradually and painlessly assumes the attitude of 
excessive convexity of the dorsal spine and this convexity Is fixed 
I e., cannot be passively or actively corrected The head is thrust 
forward and in a compensatory effort to maintain balance the lumbar 
curve becomes accentuateti Thus there is the picture of round back 
above and sway back’ or hollow back below (Figs. 117 and 118) 
rhe shoulders arc narrow and the abdomen sags Thus there Is assumed 
the habitus ptoticus’ with flattening of t^ chest, descent of tie 
diaphragm, limitation of respiratory excursion and abdominal visceral 
ptc^ with its train of disorders Not imcoramonly in boys the dis- 
order becomes arrested, the back remains round and fix^ and the 
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c. Later muscle training 
i General treatment of underlying cause 
e Radiation \^olct rays 
a In adolescence 
Congcnitsl 
Static 
Postural 

jL Symmetrical muscle training 
b Swimming 

c. Corset, brace or shoulder straps 
Osteochondntic 

a. Same as a, b and c under i 
b Recumbency and traction if needed 
c. Special passive and acU\T eicrcises 
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sistant with time. It would appear that this pathology may be rather 
acute in Its onset, causing pain In the back, fatigue on little exertion, 
and sometimes pain on movement, and It may thus be confused with 
early tuberculosis or other disease On the other hand, it be of 
such gradual development os to be unnoticed except for the deformity 
Moreover, it may be diffuse, affecting all the spinal dements, or It may 
be localixM In two or three vertebrae In the former deformity will be 
general, in the latter it may be angular to the degree of locallied 
gfbbus. 

Treatment — This may be epitomized as follows 

I In infancy 
Rachitic 
Amyotonlc 
a. Recumbency 
b Corset suRwrta 
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Reounbency and tradjon having corrected the deformitj the prob- 
lem Is to rrmintwln it This Is accomplished by braces of the types 
fflnstrated (Figs $3 33) 

ItluscLH Tbaininq — In the case without pam which a the usual 
type the treatment consists of general muscle training of spme and 
trunk and special actii'c and passive corrective procedures The rigiroe 
is directed toward the reestablishment of general muscle tone and 
beuce support passive correchon of the posterior coni’exity of the 
dorsal s^rfne and anterior convexity of the lumbar spine, and Ind 
dentally retraction of the abdomen and elevation of the diaphragm 
and expansion of the chesL The passive corrective pnxMlures are 
really applied under the physical therapist s direction by the patient 
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3 In adults 
Arthritic 
Traumatic 

a. Recumbency In Bradford frame, plaster dresslDg traction 
b Brace 

c After quiescence, beat massage, muscle training 

Tuberculosis and other infections causing deformity are disenssed 
elsewhere. Herewith Is treated only the dorsum rotundam of ado- 
lescence due to vertebral disorder of growth referred to above. The 
principles are the same as In any anteroposterior deformity of the 
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spine. First of aH If pain Is present all procedures involving 
dther active or passive, are contraindicated- Secood if 
I ^ ^ caused by roovement, the latter Is contraindicated- Tmrf 
if pain Is absent on adive or passive movement then movements both 
active and passive are essential In the treatment 

RECDimENCY AND Teaction — In the presence of round bad. with 
pain tendOTess or instability primary treatment consists of recum- 
be^ on Bradford frame with bead and pelvic traction (Fig. 47) 
Thus can deformity be gradoallv wnd painlessly corrected and d'd 
escence of the painful element can be encouraged 
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himself aixd are therefore not purely passive but are the more effective 
for that reason The useful procedures for the purpose are as follows 

1 Drred Vertical Traction on the Rings Accompanted by Smng 
mg This elevates the shoulders flattens the abdomen polls upon the 
chest wall through the thoraacohumeral musculature, and tends to 
eiert traction on the round bach (Ffg ii^) 

2 Standing Backward 5 *oitWer Stretching The patient, standing 
In a comer with hands applied to walls bends forward and pushes 
forward with lower extremities This pushes the shoulders bactward 
upon the thorax and expands the chest anteriorly (Figs 120 and 121) 

3 Recumbent Stretching on Roll itnder Round Back A thick felt 
pad or roll is placed beneath the dorsal spme with arms behind the 
h ead Arms and head above and trunk below exert leverage upon the 
dorsum rotundum as the fulcrum (Fig 122) 
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himself and are therefore not purely passive but are the more effective 
for that reason The useful procedures for the purpose are as follows 

1 Direct Vertical Traction on the Rmgs Accompanied by Swmg 
tng This elevates the shoulders flattens the abdomen pulls upon the 
chest wall through the thoradcohumeral musculature and tends to 
eiert traction on the round bad. (Fig 119) 

2 Standing Bacheard Shoulder Stretching The patient, standing 
In a comer with hands appbed to walls bends forward and pushes 
forward with lower extremities This pushes the shoulders backward 
upon the thorax and expands the chest anteriorly (Figs lao and lai) 

3 Reambent Stretching on Roll under Round Back A thick felt 
pad or roll la placed beneath the dorsal spdne with arms behind the 
head. Arms and head above and trunk below exert leverage upon the 
dorsum rotundum as the fulcrum (Fig. laa) 
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4 Abdomtnal Rciracttmi With the same postlJoQ as In " the 
abdominal musculature Is retracted suffiaently to flatten the lumbar 
curve This exerdscs the abdominal muscles expands the chest, and 
increases the leverage on the dorsal spine (Fig 115) 

5 Dorsal Flexion agatnsl Round Back In the prone position with 
the strap applied over the summit of the dorsal curve, head and 
shoulders are actively dorsiflexed, thus exerting passive corrective 
influence on round bach and strengthening the extensor muscnlaiuie 

(Fig 124) ^ 

d Standing Table Exerase The patient stands forward flexed at 
hips, with trunk, upon a table arms extended above, grasping a staff 
While maintaining contact between abdomen and tabic, arms are 
extended with sta 5 over the head, staff is brought into cootset wltb 
round dorsal spine, and backward leverage Is exerted by lurtber exten- 
sion of curved dorsal spine Thus the lumbar curve Is flattened, the 



Trcatnient 


IT] -| 
T«is»* til * * 



Tsi. 114.— Oonal Cedcn ro=d 






Dorsum Rotuudum 


7n rta*»t*T IT 
Ivoi™ n 

4 Abdominal Reiracilon With the same position as In “3 " the 
abdominal musculature Is retracted fluffiaently to flatten the himbar 
curve This exercises the abdominal muscles expands the chest, and 
Increases the leverage on the dorsal spine (Fig 123) 
j Dorsal Fleston against Round Back In the prone position with 
the strap apphed over the summit of the dorsal curve head and 
shoolders are actively dorsiflexed thus exerting passive corrective 
influence on round back and strengthening the extensor musculature 
(Fig 124) 

6 Standing Table Exercise The pahent stands forward flexed at 
hips with trunk ufwn a table, arms extended above, grasping a staff 
WTiile maintiuning contact between abdomen and table arms are 
extended with staff over the bead staff is brought into contact with 
roimd dorsal spme and backward leverage Is exerted by further eiten 
sion of curved dorsal spine Thus the lumbar curve k flattened, the 
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dorsal cnrve Is decreased and the spinal musculature is strengthened 
(Fig* 125 and 126) 

AU these eseroses are to be carried out slowly and gracefully within 
the limits short of fatigue and they are supplemented by swimming 
and general calisthenics They are simple enough to enable the patient 
to learn the routine and to carry them out at home twice daily More- 
over, the child must be Irapreascd with the necessit> of maintaining 
the attitude of maximum correction at all times and when he is 
unable to do so, this effort must be supplemented by apparatus 
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CHAPTER EIGHTEEN 


TREATMENT OF ilALTGNANCIES OF THE SKIN 
Geoige AI MacKee M D akd AwTnov\ C Cipollaso M D 


CANCER OF THE SKIN AND ORIFICIAL MUCOUS 
MEMBRANES 

Foreword 

Throughout this chapter the \'jinou5 pb>'sical agents used for the 
treatment of cancer of the sUn and onficial mucous membranes and 
for the treatment of conditions that might lead to cancer are men 
tiooed but are not described A detailed description of these methods 
and agents is gi\'en in Chapter i8 Volume I and Chapter 4 Vol 
tune IIL Technical details contained in those chapters ore not repeated 
here Also many terms are used in this chapter for which no dc^iUon 
is giVHL Eiplimations for these terms are contained in the chapters 
mentioned above 

Ihe family physician for whom thU chapter Is written is often the 
first to be consulted by a patient who has cancer or who has a 
condition that may lead to cancer It Is Important therefore for the 
practitioner of general medlanc to be well acquainted with the clinical 
aspects of these conditions Many general ph>’8idans are excellent 
surgeons usmg ather the scalpel or surgical diathermy or both. Only 
a^paits in the use of roentgen rays and radium are qualified to use 
these agents in the treatment of cancer but every phyaidan should 
know what Is bemg accomplished with these agents 

For the reasons enumerated above conslder^le attention is given 
to clinical description and to therapeutic methods that are employed 
^ physicians ot^r than specialists A few statistics are mduded. The 
fi^cussion of roentgen ray and radium therapy m relation to the cancer 
^oblem is geoeraL This discussion gives information with which the 
faniily physician should be familiar It must not be construed as an 
attempt to teach the techmc of such therapy nor to encourage the 
of these agents by general physicians The bibliography contains 
rciCTences for those who are particularly mterested in roenteen rav 
ual radium treatment 
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Treatment of Malignancies of the Skin 


Mortality and Incidence or CxrrANious Cancer 

The fnadence and death rate of cancer Increased markedly In New 
York City between the years 1910 and 1930 Statistics for New York 
City may be taken as a barometer for other large oiban centers in the 
United States Several factors are apparently responsible for this In- 
crease, the most important being the longer expectancy of life. Cancer 
is most prevalent after the age of 40, and a mnch larger proportion 
of the population now reach the later decades than was formerly the 
case Improved methods of diagnosis, cancer propaganda and education 
(directed at both the medical and lay public), and better statistics are 
other factors which influence the Incidence and death rate. 

The death rate can be ascertained with a fair degree of accuracy 
In New York Qty the death rate from cancer was 78 per 100,000 01 
population In 1910 In 1930 the rate bad Increased to 117 per 
population The actual number of deaths from cancer In New York 
City during the year 1930 was 8 025 * , 

When cancer os a cause of death In New York Gty Is conpared 
with other diseases It Is found to rank second to heart disease to equw 
pneumonia and to be far above tuberculosis Sucdnctly the death rate 
per 100 000 population for heart disease (for i 93 C>) 
cancer, 117 for pneumonia, 116 for tuberculosis <^ 4 - . 

Of lie total of 8025 cases of cancer that terminated 
appeared on the death certificate as the cause of death in N^ 

C3ty in 1930, 363 (4 52 per cent) ^we cancers of the skin and buccai 
cavity The tumors In these 363 patients were located as follows cm 
cer of the buccal cavity — i^es, 229 females 28 (3**® ' 

Cancer of the skin — males 66 females 40 (i 32 per c ent) 

In the r^istration area of the United States there were 7o^74 
deaths from cancer and other malignant tumors (mostiv ^cer) 
1921 Of these 2 610 (3.42 p)cr cent) were cancers of the 
2 132 occurring In males and 478 in females Two hundred 
seven deaths (038 per cent) were due to cancer of the 
vulva- Malignancy of the iHn was given as the cause of dettn 
2433 cases or 3 19 per cent _ 

Since cancer Is not a reportable disease, it Is Impossible / 

to determine its incidence Also at the present writhig it is . 

to ascertain the total number of cases of cancer of the skin 
orifidal mucous membranes that have been cored . 

The point to be emphasized bare is that approximately 7 
of deaths due to cancer In the United States (1921 stallstlo) 
caused by cancer of the skin and orifidal mucous membrane In ow 
>Tar (193®! there were 363 deaths In New York Qty caused by cancer 
of these parts ^ 

As we shall see later the therapeutic results In cases of o^va^ 
metastatic cancer are encouraging in certain morphologic and drt 
logic types of such growths the results are excdlenL However, then; u 
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DO certain core for unselected cases of advanced cancer hence the 
large mortality Cancer m a very early stage of evolution before metas 
has occurred Is usoally curable Obviously, therefore if ever> 
of cancer could be diagnosed sufficiently early and adequate 
treatment Immediately Instituted there would be a spectacular drop 
in cancer fatalities Such a desirable attainment is very often im 
possible In the case of cancer of the viscem and other deep structures 
But It Is possible In the majority of cases of cancer of the skin and 
onfidal mucous membranes. It is even possible to accomplish more 
than this ilany cutaneous cancers dev'elop as a result of a long 
standing antecedent lesion These potentially dangerous lesions are 
wen known and will be described later Most of them can be penna 
ncntly eradicated If all or the majority of such conditions were recog 
Hired and destroyed there would be a substantial reduction in cancer 
Incidence. 

The dermatologist can usually make a chnical diagnosis of early 
cutaneous cancer and of conditions that ma\ lead to cancer ^\Tien 
this is IniFKKsible a microscopic examination may help to establish 
the diagnosis The practitioner of general medicine cannot be expected 
to make all the necessary cUnical differentiations between cancer or 
dangerous cutaneous lesions and the large number of benign conditions 
which they may simulate. Proper undergraduate and postgraduate In 
itructlon in dermatology with sufficient emphasis on the condlticma 
under consideratioo will Increase the diagnostic ability of the physi 
dan Periodic health examinations will give the family physloan oppor 
tunity to examine the entire cutaneous surface and the membranes of 
the orifices The family physician really should be able at least to 
detect dangerous lesions of the skin and membranes and to suspect 
the potentialities He may then request a consultation or microscopic 
exa min ation, or eradicate the condition according to his training 
ability facilities and willingness to assume responsibihty 
When dealing with mahgnant growths or conditions that may lead 
to such growths the situation is so serious — Le. It is so essential that 
no diagnostic or therapeutic error be made — that it seems advisable 
for the family physid^ to request a division of respoDsiblllty 
In recent years several organizations have conducted a determmed 
find comprehensive campaign of cancer education in an attempt to 
reduce the incidence and mortality of the disease. This campaign has 
undoubtedly accomplished a great deal of good It is probable that a 
continuation of the cancer propaganda directed at the lay public will 
prove helpful espedally If vtry carefully done It seems advisable to 
i^ch the public, with carefully selected words that cancer is amen 
to treatment and that It Is often preventable Rather fhwg attempt 
log to teach symptomatology whldi so often proves Injurious it seems 
preferable constantly to urge periodic health examinations These or 
gfinixatloQs can help to educate the medical public by continmng to 
adequate instruction for the undergraduate medical student 
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and suitable postgraduate courses, Beminars symposiams, addresses, 
articles, monographs and books for the practicing pbysfaan. 

Cutaneous Conditions That May Give Rise to Cancze 

The lesions and conditions of the and orifidal membranes that 
frequently and occasionally give rise to cancer are known as the pre- 
cancerous dermatoses The term Is a poor one because it iinplie a 
necessary sequence, r^ereas in reality even the most dangerous roem 
bers of the group do not always give nse to cancer and many of the 
so-called precancerous dermatoses are hardly more dangerous than Is 
normal skin There are pathologists dermatologists and cancer esperts 
who aver that there la always a precancerous stage to every cancer 
Often the precancerous condition Is visible to the naked eye. At tunes 
it can be detected only with the aid of a microscope. In support of 
this contention are the so-called nonpigmented melanomas which have 
been shown to arise m defects that are not macroscopic, also the so- 
called nevus tardus — a birth mark which presumably must be present 
at birth but which does not become visible for weeks, months or many 
years after birth, 

^Mthout delving deeper into the academic aspect of this cootio- 
versial subject, si^Bce it to say that dermatologists employ the term 
prccattc^om (Urmclosa simply for a convenient sobriquet for a 
certain group of conditions for purposes of conversation and teaching 
When teaching medical students or addressing a medical group the 
exact meaning or significance of the term is explained. 

As indicated above the precancerous dermatoses Include coodl 
tlons that frequently give rise to epidermoid cardnoma, either spon- 
taneously or as a result of imtatlon Among such conditions are leuk(> 
plakla kraurosis vulvae senile keratosis certain roentgen-ray and 
radium injuries the blue-black mole and so on At the other extreme 
arc relatively benign conditions such as a long-standing ulcer, a large 
scar and a large number of cutaneous lesions- Any permanent eleva 
tion above the normal surface of the ykln such as a small scar a 
common mole or even a wart, if frequently irritated or tnuimatixed as 
might happen oo the bearded r^on of an adult male might lead to 
cancer An area of gum constantly irritated over a period of many 
years by a ragged tooth might also give nse to cancer Such coodlti^ 
ore comparaUvcIy free but not entirely free of danger It is for this 
reason that these and many other more or less similar conditions are 
included in the group of precancerous dermatoses 

Alphabetical List or Fortrdnners of Cutaneous Canceb 
Cicatrix 

Cornu cutaneum 
Erythroplasia 
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Farmers skin (sailors skin) 

Inflammatory dermatoses 

Ecienia 
Lichen planus 
Psoriasis 

Keratoses 

Arsenical 

Seborrheic 

Senile 

Occupational 

Tar pitch oil carbon etc. 

Kraurosis vulvae 
Leukoplakia 
Lupus erythematosus 
Luixts vulgans 
Nevi 

Papilloma of tongue 
Radiodermatitis 
Sebaceous cyst 

Syphilis (syphilitic leukoplakia smooth atrophy and interstitial 
glossitis) 

Ulcers (long standing) 

Von Re^in^iausen s disease (multiple neurofibromatosis) 

Xeroderma pigmentosum 

Pa^ s disease and Bowen 5 precancerous dermatosis hav'e hereto- 
fore been included among the precancerous dermatoses They are 
Ctthided here because Pantrler’ Jlassia and Rousset • Fraser* and 
many others who have made careful studies of these conditions find 
that they are cancer from the be^nning Jlassia and Rousset state 
that *0116 Is forced to the hypothesis that both affections are cancerous 
from the beginning and that their origin cannot be other thin m the 
epithellom of the skin or the demi mucosae in such regions as the 
tipples, glands vulva, anus, oxflla etc The subject Is imder con 
Irovcrsy but the majority of those who have investigated the two 
diseases agree with the opinion expressed by Massia and Rousset. 
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acATSIX 

Cancer not Infrequently develops In scar tissue, especially In large 
scars resiiltiug frcrro extensive tliinl degree bums, destructive rilytivs 
sudj as syphilis and tuberculosis, and severe Injuries Small scars, even 
when keloidal or hyperplastic are not considered dangerous unless 
frequently trau m a tJi ^ The new growth may be sarcoma, but It Is 
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usually cpitbellotna of tbe squamous-cell variety Epithetlooia when 
dntloplng in jcar lisjuc usiuiDy evolve) slowly probably becouM of 
the dense sderotic tissue But when the growth Invades normal tissue 
it to apt to be rapidly invasive and metastasis soon occurs. Cancer 
oc^rrlng *can from bums used to be called MarjoIIn^ ulcer 
Smau 8ngh0> elmited scars that are frequently traumatized may 
be exc^ and primary union obtained If there Is a keloidal Idlc^'u 
crasy roTjerpU.*- i can often be prevented by the postoperative appi® 
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lion of roentgen rays or radium. At times Uie elevated scar can be 
reduced to the level of normal skin with these agents without resorting 
to lAiTgcry ot the eievated porUcn may be removed w\th surgical 
diathermy especially with a lo<^ electrode, radium and roentgen rays 
bemg used subsequently to pre\ent hyperplasia We are dlscussmg small 
elevated scars such as mav occur on the bearded region of the male 
adult and which may be cut frequently with the razor Such scars 
when not subjected to frequent irritation or traumatism over a long 
period of lime are probably no more dangerous than Is normal skin. 
Any or all of the therapeutic procedures mentioned above may fall 
In such a case the lesion may be therapeutically ne^ected and inspected 
once or twice yearly or a plastic operation may be performed 

Large scars should be Inspected by the family pbysidan at least 
once a year or the patient should be Instructed to consult his physician 
in case there Is any change In the scar Ulcers either spontaneous or 
traumatic, which occur in scar tissue and which do not heal in a few 
weeks under the Influence of con\eDtlonal treatment should from a 
d ml cal Btandpobt be regarded as the possible early stage of cancer 
In such Instances it Is well to make a microscopic eiarmnatiotL Even 
Tdthout proof of cancer when the ulcer refuses to respond favorably 
to the various kinds of medidoal and physical therapy remedies 
recommended for chronic ulcers It seems preferable to perform a 
plastic operation and remoNe the danger 

COiNU COTANTUM (OOBNO HmiAKmi) 

The hypertrophy known as the cutaneous born was so named because 
of a faint resemblance to the horns of cattle Usually the condition 
is classified with the keratoses and warts The pathologic change, 
however Is not always that of a keratosis or of a wart. At times the 
arrangement of cells suggests a corn Like the senile keratoses the 
cutaneous horn is encountered most frequently m the later decades of 
life, but it IS seen occasionally m children 

Cutaneons horns occur most frequently on the face and scalp less 
frequently on the penis s cr o tum buttocks and other parts They are 
usually single. In shape they may be conical cylindric, straight, 
t^risted angular or otherwise They may be of almost any color most 
commotily yellowlsb-brown or brownish-black They may be short or 
^fveral inches in length. In size they vary from a tiny lesion suggestive 
of a filiform wart to one having a drcnmference of 14 inches as 
^fporled by Rodnguez.r The base of the lesion is usually verrucous 
Ih^eatCT part of the lesion Is composed of keratin. Occasionally they 
“rt^wntaneously never to return recurrence however Is the rule 
l^djert* estimates that about iz per cent of cutaneous horns chance 
to cancer 

advisable to destroy cutaneous horns Small leaions may bo 
^^^hpated after being softened with a 10 per cent solution of caustic 

»7 
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potash Trichloracetic aad may then be applied to the base- A more 
certain and more popular method of destruction is with elcctrodesic 
cation When carefully done the result Is permanent and there d 
either no scar or one t^t Is Incon^lciKma When preferred the 
may be exd&ed Solid carbon dJoiMe, radium and roentgen rays have 
been employed with good results by some. 

CKYTHXOPLASIA 

(J^pUfUlhme paprUctre mt) 

Erythroplaria Is an imcotnmon affection It was first 
Fournier and Darier • In 1893 Queyrat •• made a careful study of tM 
condition In 1910 and since then m this country the affection has-been 
known as erythroplasia of Queyrat. Sulibexger and Satenstein re- 
ported the fiiat American case- 

Tbe affection attacks espeaally the penis but may also occo 
on the orlficlal mucous membranes At first there may be one ot smwai 
small lesions which gradually extend pe-npberally At first only hjT^ 
cmla may be visible with little edema thickening or elevation Lat^ 
there develops definite bfillratlon. The surface is shiny or velvety aoo 
there may or may not be a serous exudate Stinging and Itduog roa> 
be present 

Erythroplasia can be considered as a true prccancerosli, ® 
every Instance when the peUent has been observed for a sufficJi^ 
long time prkkle-cdl epithelioma with involvement of the lymph nc^ 
has de^■eloped The disease Is likdy to be mistaken for eoema, sypmltS/ 
epithelioma moniliasis psoriasis and tuberculosis , 

The etIoIoCT Is unkno^ and the histology shows at first acanthosis 
fiyp^keTatosS parakeratosis and inflammatory changes 
atotic changes of a Bowenold type occur and eventually Infiltratlcg 
prfckle-ceQ epithelioma de\-elops. 
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Treatment consists In complete destruction of the lesions by scalpel 
or electrosurgery Amputation of the penis is necessary In some cases 
Topical remedies x rays and radium have failed 

IKFLAmiATORY DERUATOSES 

It has been reported that several of the Inflammatory dermatoses 
such as eczema, psoriasis and lichen planus have become carcinoma 
tous The consensus of opinion among dermatologists however Is that 
the neoplasm develops secondary to a keratosis caused by radio- 
dermatitis or arsenotherapy or both It ts improbable that these der 
matoses per se ever give rise to cancer except perhaps In the case of 
long-standing lichen planus of the mouth Saad • reports a case of 
buccal lichen planus of three years duration In which cardnoma 
developed 


PARarERS SKIN (sailors skin) 

This condition occurs on the exposed parts of middle-aged and 
elderly persons who have been exposed to the sun for many years 
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^ who have a low actinic toleration The akin becomes wrinkled 
dry pennanent lentigo (freckles) and keratoses develop The 
®Mltkm bears some resemblance to chronic radlodermatltis senile 

in 
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flUn, and xeroderma pgmentoeum It Is Cfuitc common for epItheHoma 
to develop in fanners* s^ The qildieboma may be of the btsal-cefl 
or squamous-cell type* Squamous-odl growths, when occumng In such 
akin are often of comparatively low malignancy The present fad for 
sun hfliMng and the use of sources of Intense ultraviolet radiatloo in 
the home may possibly cause a numerical increase of cases of farmers* 
skin in the future. 

Treatment consists of avoiding direct and strongly reflected sunli^ 
or adequate protection against such light. Protection may be obtained 
by the use of a walnut stain, or by rubbing a dark-colored cream Inlo 
the skin followed by the application of a dark-colored powder 
B IrfOhwJ ftv B CoroetJc biowp pTfflltxr 

CinBise crji 

Bamt unr ^ 

Wnr riT^f Sll 

StartL (tia) SfQ 

VtMfin (wbile) R 

Tjnnffn 


M. Slf Apcily to e yt i JcU puts tar prp- 
tftdion wnQgbt. 


lAboEtt, wbytinioi gi 

Oanc oide 2i 

Blsnolb KboibooftU W 

jUtxnatQffi cariMcat* M* 

TiJc 

San± (rice) . . ^ 

M, and raw Uin»|ii fin* oew. 

Slg. AraJy lo expojed aUe* i 
the OTua. 


An obitment consisting of equal parts vaseHn and lanoUa 
JO per cent nnc onde applied to the skin just before eiposurc to 
sun, provides sufficient protection in maw cases After 
has bw rubbed into the sidn powdered talc may be , 

foDowing CTcam may be applied bo thinlv as to be inccasplcaous ano 
yet give adequate protection. 
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Patients with well-developed fannen* skin should have 
areas Inspected at least once a year It Is well to destroy ^ 
with declrodesiccation. Ad dntment, such as the one subjomed y 
be rubbed Inlo the skin at ni^t to combat the excessive diyness 
an almond emulsion may be applied several tiroes dally 
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The lesions known as the kemtoses are among the most ^ 

roost frequent of the forerunners of cancer The keratoses uuu^^ 
be discussed here are the senile keratosis, seborrheic keratosis, aiscw 
leal keratosis and the industrial keritfyst* 


Senile Keratosis.— The seuflo keratosis Is seen most -- 
the face and the backs of the hands In persons past middle uJe. 
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are perhaps more cotdttkjti in li^l than in dart skin. They ate seldom 
encotinleted in negroes Amencan Indians and Arabs The clinical 
appearance depends on the stage of development The lesions range 
In sue from bead of an ordinary pin to a silver quarter and 
occasionally larger They consist mainly of a thickened homy layer or 
scale rrhi^ fa firmly adherenL The scale may occasionally exfoliate, 
which gives the Impression of Improvement. It is unusual for an un 
treated senile keratosis to disappear permanently The lesions may be 
very sligjitly elevated or considerably so depen^ng on the amount of 
hyperkeratosis and inflammatory changes WTien the lesion consists of 
more than a thickened homy layer one should suspect the early stage 
of epithelioma that is if there » any evidence of acanthosis or infil 
tralion — any thickening other than that produced by the scale 

The senDe keratosis is a dangerous lesion especially ■when situated 
00 the mucous surface of the lip Many of them change to epithelioma 
sooner or later It is probable that the neoplasm is always of the 
sqnamons-cell type wbm situated on the mucous surface of the Up 
When the keratosis u situated In the sUn, the resulting epithelioma 
fa usually of the squamous-ceD type. EUcr and Ryan state that it is 
always of the squainous^eU type 

S«ille keratoses of the lip so (tequenUy ^ve rise to cancer that we 
advise the destruction of all such keratoses as soon as detected ^Tiether 
or not a given senile keratosis of the skin should be destroyed is a 
matter of Judgment As a general rule it is preferable that they be 
eradicated, especially when the patient has a reasonably long expect 
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aucy of life A very old person may have one several or many lesions. 
In such instances It is often advisable to keep the patient under 
observation and treat only the lesions that appear to be changing 
from keratosis to cancer Many senile keratoses never give nse to 
cancer When cancer docs develop on a senile keratosis, the evolution 
is usually slow so that the physidnn has plenty of opportimlty to 
detect the transition provided the patient remains under observation 

One of the best treatments for senSe keratosis Is dectrodesiccatioD. 
The area is first cleansed properly, then procainiied. The lesion fa 
nejrt thoroughly dehydrated with the electrodesiccating currenL The 
mummified tissue is removed with cure! or sossors, and the base of 
the wound Is again electrodcsiccated. When there is the slightest 
suspidon of epithelioma the treatment is of cootm that advised for 
malignant neoplasms Many persons, especially sodety women with 
lesions on the face prefer to avoid scars or any pennaneDt defect 
such as depJgmentation However, when treating a senile keratosis it 
IS advisable to concentrate on a permanent cure rather than on avoid 
Ing a permanent defect Radium and roentgen rays are efficadoi^ 
when properly applied for selected cases The same statement may be 
made for solid carbon dionde the electric cautery and various cai^ 
tics. Persons wbo have a tendency to develop senile keratosbocthe 
mucous membrane of the lip and on the skin should avoid excessivj 
exposure to strong actinic hght, and It is well to apply obunents and 
creams frequently 

Seborrheic Keratosla. — As a rule seborrhde keratoses are 
into two main varieties — hyperkeratotic and nevoid The bypfrkera- 
totic variety will be described first This type of keratosis fa meat 
mon on the face scalp and trunk. Seborrheic keratoses may deveJop 
as early as the third and fourth decades, but they are far more com- 
mon in middle aged and elderly persons They are, 
common on very oily (seborrheic) skins In sixe, they correspond wim 
the senile keratosis The color fa usually dark brown The . 
usually waxy or greasy and as a rule It can be rather easily remow 
The scale often sheds spontaneously but almost Invariably recuis A 
lesions are wcD drannscrlbed and only slightly elevated as a rule tx 
caslonally one encounters a seborrheic keratosis that is 

The srtxirrheic keratosis fa not very dangerous. Some dermatologou 
aw that th^ ne\*er gi\-e rise to e^thelioma. The majonty of der^ 
tologists including the writers are of the opinion that an unkno^ 
percentage of these lesions do give rise to epithelioma which bowm-er, 
fa usually of the basal-cdl type ^ . 

Ob\'iously It fa Important to distinguish between a ,il 

senile keratosis Usually they can be diiJerentlated clinically by 
gray dry adherent scale of the senile keratosis ns compared with 
dark brown waxy remm-able scale of the seborrheic keratosis. ^ 
limes It is Imp Ible to make the dfatlDCtion In such Instances n is 
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ptefecable dthet to rcgpxd the lesion as of the senile type or to mate 
a microscopic examination. 

From the standpoint of danger it u not necessary to renK>\*e sebor 
rbdc Leratoses provided the lesions are occasionally inspected As 
a rule, hoim-er it is preferable to destroy them In order to prevent 
possible de%*elopment of basal-cell epithelioma and e\“en squamous- 
ccD epithelioma and also for cosmetic reasons. Wlien situated on 
the exposed parts espedally m 'women, it fc advisable to avoid leaving 
a scar if possible. 

In the early stage of cimlutlon It is possible permanently to rcmoiT 
many lesions simply by the application of trichloracetic add WTien the 
scale is quite thick It is preferable first to remove the horny la>'er 
with a curet and then apply the add Often this can be done without 
a local anesthetic. Radium is frequently efficadous but recurrences 
are cotninon When carefully applied the lesion is apt to disappear 
without leaving a trace Solid carbon dioxide is used for this purTxise 
by some dermatologists but it is not a p<^ular remedy most 
popular agent and probably the one that is most certain permanently 
to cure the lesion Is electrodeslocation. 

Nevoio KEftATosis — ^This variet> of keratosis occurs on the face 
and trunk of people over 30 > ears of age most commonly after the age 
of 50 In lUe the lesions range from the head of an ordinary pin to a 
fifty-ceot piece and even larger They are sharply maxginated, consld 
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crably elevated, itsaaHy darL brown or brownish-black In color, often 
shiny and smooth, Usuafly there is no perceptible thickening of the 
homy layer — no scale They should be differentiated from ncvl which 
they rather closely resemble. As fn the case with the other varieties of 
keratosis, there may be a sin^e lesion a few or many 

It IS probable that the percental of cases of epItbeUoma arising 
from the nevoid keratosis Is small It la also probable that the majority 
of such epitheliomas are of the basal-cell tjpe 
The nevoid keratosis Is not, therefore, co^dered a very dangerocs 
lesion However, fnasmuch as they are unsightly and, partlcalarly 
because they may give nse to cancer, possibly of the sqoamous-ceD 
type It Is customary to destroy them. Under local anestbe^ the lesion 
is dehydrated with electrodesiccation or coagulated with dectrocoagu 
latlon. It is then removed with the curet, and the base of the wound 
IS electrodesJccated They may also be eiased Finally they may be 
let alone and Inspected once yearly Radium and roentgen rays art 
not very efficaaous. 
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Arsenical Keratoses. — Arsenic, no matter how a^'tilnistwed ^ 
taken in larRc doses or over a long period ot time especially in foio' 
s>-ncratic persons may cause keratoses Most of the arsenical kerstoM 
hate been caused bj the oral administratloD of arsenic (Fowier sl^o 
tion Donoran s solution sodium arsenate etc.) in small, module 
and large doses for long periods of time without suitable rest periods. 
Arsenic ns a rule should be gis-en In courses srilh intervals ol ooe 
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or sevcfal months between courses Also, the patient should be care- 
fully observed for low toleration 

The keratoses show a predflectlon for palms and soles Occasion 
ally, the affection Is more or less generalize] It is often accompanied 
by widespread punctate pigmentation of the trunk The characteristic 
pfctore is excessive dryness of palms and soles with almost innumerable 
punctate deep-seated keratoses Occasionally, very large thick lesions 
are encountered Both basal-cell and squamous-cell epitheliomas are 
prone to develop on arsenical keratoses. 

The affection is treated with copious applications of grease The 
patient Is kept under observation and Individual keratoses that are 
active — that Is, those that continue to evolve — are destroyed with 
electrodesiccation. The area should be procaiolxed and the keratosis 
•bould be completely eradicated In recent years it has been customary 
to administer intravenonsly a freshly prepared solution of sodium 
thiosulphate but no one h^ yet condusively proved that such treat 
ment has any influence on arsenical keratoses or that the formation of 
additional lesions can In this way be prevented 

Industrial Keratoses (Industrial Keratoderma Occupational 
Keratoderma) — Keratoses often precede Ibc development of indus- 
trial cancer of the skin That cancer of the skin is a problem of some 
rnagmtude in Industrial medicine can be appredaled by a review of 
the industries In which this condition develops. Workers coroe in con 
tart with tar In the following occupations Anthracite laborers aniline 
dye workers benrine dlstiUers chimney sweeps coal oD workers creo- 
sote workers gas-works stokers lamp-black workers pitch handlers 
sprinklers of soot (gardeners) piaraffin workers, road tar sprayers 
tar distillers and many others 

Workers come in contact with arsenic In the following occupations 
sheep-dip workers workers In Pans green, those who make or handle 
^all paper smelters of ores furriers tanners tree and shrubbery 
sprayers taxidermists etc 

In addition to keratoses caused by tar products and arsenic, there 
w those occurring In persons worki^ with roentgen rays and radium 
In shale-ofl workers and so on. 

Persons who work m these vanous industnes and who show a 
tradcncy to develop keratoses in spite of proper hygiene should change 
Iheir occupation. 

Cancer In these cases which is usually of the squamous-cell type 
B usually preceded by a long-standing foUlcular dermatitis or follicular 
k^Uodenna. Occasionally keratoses of the senile type occur The 
or keratoderma may disappear with change of occupation 
“*^ruhieas and soothing topical remedies If not, the patient must 
under observation. Keratoses ulcers that refuse to heal and 
ihoold be excised or destroyed with electrodesiccation oi 
®®otrocoagulatlon 
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erably elevated, usually dark brown or brownish black in ctior, often 
shiny and smooth Usually there Is no perceptible thlckcmng of the 
homy layer — no scale They should be differentiated from nevi which 
they rather closely resemble. As in the case with the other varieties of 
keratosis, there may be a single lesion, a few or many 
It is probable that the percentage of cases of epithelioma arising 
from the nevoid keratosis is small It Is also probable that the maionty 
of such epitheliomas are of the basal-cell type 
The nevoid keratosis is not, therefore co^dered a very dangerom 
lesion However, inasmuch as they arc unsightly and particulariy 
because they may give rise to cancer possibly of the squamoos-ceH 
type it is customary to destroy them U^er lo^ anestbe^ the leskm 
is dehydrated with ciectrodeslccatlon or coagulated with electrocoagu 
lation. It is then removed with the curet, and the base of the wound 
is dectrodesiccated They may also be excised Finally, they rosy be 
let alone and inspected once yearly Radium and roentgen rays are 
not very efficacious 
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Arsenlcal Keratoses, — Arsenic, do matter how 
taken In large doses or over a long period of time, especially In Wk>- 
lyncmllc persons may cause keratoses. Moat of the arsenical keratoses 
have been caused by the oral administration of arsenic (Fowler^ »olu 
tlou Donovan s *0101100 »odium arsenate etc,) In small 
and large doses for long periods of time without suitable rest periods. 
Arsenic as a role should be given In course* with intervals of ore 
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in the same manner Small areas of leukoplakia may be destroyed 
with radium the electric cautery or with electrodesiccatron the last 
being the most popular method for the purpose Large areas of 
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KRAUROSIS VULVAE 

This malady Involves the mucom membrane of the female citernal 
genitalia. It sddom occurs before the ago of 40 or 50 The first symp- 
tom may be a recaldtrant pruritus which becomes very annoying The 
membrane becomes atrophic, sclerotic pale, and Icukokcratotic. The 
leukokeratotlc changes are probably Identic^ with leukoplakia of the 
buccal mucosa. The Incidence of squamous-ceD epithelioma In this 
affection has been estimated to be about 10 per cent. 

As a rule it is well to treat this disease conservatively and to inspect 
the involved parts at least every six months Excellent local hygiene 
Is Indicated Itching may be relieved with nonlrrltating topical and 
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prurltlcs such as lotions and ointments containing small 
of menthol butesin anesthesin phenol etc Roentgen rays may « tiw 
as an antipniritk If necessary but such treatment should be liroiw 
to one or two short courses of fractional doses Alcohol 
resections of the sensory nerves of the perlneinn are other methoto 0 
controlling vulv'ar pruritus Radium may be of value for small aw 
of leukoplakia Ulcers and erosions that do not heal quickly sh^ 
be excised or destroyed with the actual cautery or with hfgh-frequ®J2( 
dectridty preferably the latter Vegetations and nodules are tre«« 
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U0U5 as a rule. The affected area may develop fissures erosions or 
ulcers or it may become verrucous or >egetaUng Such lesions are 
especially dangerous, but It should be borne in mind that epithelioma 
may de\^op suddenly and rapidly in an apparently inactive patch of 
leukoplatia. When epithelioma develops in leukoplakia it Is always 
of the squamous-cell type As a rule the early evolution of the cancer 
IS slow occasionally It Is rapid 

The affection must be differenUated from lichen planus lupus 
erythematosus aphthous ulcers moniliasis and Mncent s angina The 
mouth lesions of lichen planus are punctate striated annular papular 
and usually accompanirf by sUn lesions Lupus erythematosus rarely 
involves oiily the mucosa. The lemons are more inflammatory — con 
gestion, cdema^ and erosions The other diseases may be differentiated 
by acute symptoms, concomitants and bacteriologic examinations. 

Treatment. — It is customary to destroy small patches of leuko- 
plakia with electrodesiccation or with the elcctnc cautery Many such 
lesions may be permanently cured with a single intense apphcation of 
the beta or gamma rays of radium If however the lesion is stubborn 
It is preferable to resort to the previously mentioned treatment rather 
than give repeated appUcatioos of radium Large quiescent areas may 
be treated with racUum but it fa preferable to treat them pallia 
dvely Dental hygiene must be perfect Tobacco is prohibited Active 
areas should be excised or destroyed by the methods enumerated above 
Treatment that fa Incapable of completely destroying the lesion should 
be avoided If the patient has syphilis modern antisyphilitic treatment 
fa indicated The mouths of patients with leukoplakia should be 
inspected every few months, 

irnCELLAN^OUS UOtTTH CONUmONS 

Chronic gingivitis pyorrhea alveolarfa apical abscess sinuses 
fistulas, erosions ulcers decayed teeth etc favor the development of 
cancer 

The dental profession deserves a great deal of credit not only for 
superb mechamcal ability but because of the recogmtkm that perfect 
oral hygiene fa an exceedingly important health factor The modern 
dentist urges his patients to have the teeth cleaned by a prophylactic 
dental nurse at l^t twice yearly at which time the dentist m^jects 
the entire month Undergraduate and postgraduate instruction m 
diseases of the oral mucosa fa given in many dental schools and dental 
soaeties. This knowledge, together with periodic dental examinations 
®boald materially lessen cancer Inadence The dentist has the oppor 
to detect many of the conditions that lead to rguriT Soto of 
ffioe must be treated by the dentist others should be called to the 
attention of the family medical adviser 

*9n 
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leukoplakia, In the absence of ulcers, erosions fissures, verrucoas 
excrescences and vegetations, may be Irt alone and kept under ohser 
vation It Is preferable however, to perform a partial or complete 
vulvectomy followed by plastic repair Such operation fa essential when 
there fa widespread leukoplakia, sclerosis and areas of erosioa, ukera 
tlon and other danger signs, 

LEUKOPLAKIA (LZUKOKERATOSIs) 

It fa the consensus of opinion that leukoplakia of the mouth may 
occur in both syphflitlc and nonsyphflitic persons and In smokers as 
well as non-smokers Its etiology has not been definitely determined. 
Presumably It can be caused by syphllfa and by local Irritation. As a 
rule, antisyphfUtic treatment has little If any efiect on leukoplakia. 
When occuning in syphilitic persons It fa often associated with inter 
stltial ^ossitis and smooth atrophy, a triad that fa probably more 
dangerous than uncomplicated leukoplakia. 

It a a fairly common affection In men, only about five per cent of 
the cases occur In women While leukoplakia b dangerous it fa prob- 
able that many cases perhaps the majority, never develop cancer 
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Leukoplakia may occur In one or several very small pateto 
tongue lips or mucims surfaces of the cheeks or most of the bo^ 
cavity may be Involved Small patches on the gums under the 
on the roof of the mouth behind the molars etc., may escape car«M 
examination . 

The patches are white usually margmated, Irregular in 
shape slightly thickened and a trifle rough The patient fa 
sdous of the affection although subjeOlve symptoms are not consp« 
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afl other scars and sclerosed tissue cancer In lupus vulgaris probably 
because of the dense fibrous tissue and sparse blood vessels and 
lymphatics is likely to e%’oIve slowly at first and to be of a com 
paradvely low degree of malignancy 
The early stage of cancer in these cases b often mistaken for active 
lupus- Indeed the clinical diagnosis mav be difficult Wartv excres 
cences a vegetating tumor a pearly nodule or a stubborn ulcer having 
an Indurated margin when ocairnng in a patch of lupus vulgans or in 
scar tissue left by the disease should be regarded siith suspiaon In 
aH such cases a biopsy should be performed The treatment is that 
recommended for cancer — exaston plastic surgery surgical diathermy 
and in selected cases roentgen rays and radium* 

NEVI 

Of the many forms of birth marks the most dangerous is probably 
the almost flat smooth hairless blue-black mole Many of the mel 
anomas have their origin in lesions of this type WTule m a l igna n t 



change may be spontaneous it is much more likely to follow trauma 
dsm, frequent irritation or Injudicious trcatmenl- 
If such a lesion is quiescent and in a location where it wDl not be 
irritated, it may be let alone But when there i3 the slightest evidence 
of activity sudi as increase in size or thickness ulceration, crusting 
etc. (Hutchinson s raahgnant lentigo) or if there is possibility of re- 
peated injury the lesion should be radically destroyed As a rffie it is 
preferable to remove malignant lentigo This may accomplished by 
^'^ ^ e deep excision or it may be radically destroyed with surgical 
^thenny Radium and roentgen rays have produced excellent results 
hi »ome cases 

’^^here Is a controversy relative to the advisabflitv of removing an 
^patently quiescent blue-black mole In the past, attempts at removal 
so often followed by recurrence and metastasis that many 
Physidam prefer to do nothing While it is true that many of these 
eslon* never give rise to melanoma \ery frequently indeed they do so 
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LUPUS EBYnnEMATOSUS 

Epithelioma of the squamous-cell type occasionally develops In the 
sclerotic tissue caused by the discoid variety of lupus erythematosus. 
The neoplastic evolution is at first slow, but as soon as normal tlssoe 
becomes mvolved the growth becomes fairly rapidly invasive. Lite 
most epitheliomas that develop in scar tissue the grade of malignancy 
is comparatively low A persistent ulasr or erosion, a nodule or a 
vegetation occiiWing In an area of lupus erythematosus or in sclerotk 
tissue resulting from a patch of lupus erythematosus should be cicised 
or destroyed ^th surgical diathermy Roentgen rays or radhrm may 
be used, but the result Is less certain 

It has been said that epithelioma, when apparently caused by lupus 
erythematosus is really due to excessive roentgen ray or radhim treat 
menu Undoubtedly thk Is true in some cases but epi^elloma occurring 
in cases of lupus erythematCBUs has been report^ In the absence of 
such treatment Squamous-cell carcinoma occurs as a compheation of 
lupus erythematosus In about 4 per cent of the cases 
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Gold and bismuth therapy have replaced, for the 
other therapeutic agents for this disease Roentgen rays and 
are very seldom used for this purpose Intravenous injection 01 go 
sodium thiosulphate cures or controls many if not most of the 
It win be Interesting to compare lupus cancer statistics of the p« 
with those compiled during the next twenty five years. 

LUPUS VULOAaiS 

It has been estimated that squamous-cell epithelioma 
about 2 per cent of cases of lupus vulgans It is undoubteoly 
that some of these cancers are due to the excessive use of roentgen rap 
or radium On the other hand cancer in lupus vulgaris lesions 
was reported before the advent of roentgen rap and radium. As m 
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The bhie-blflck mole should never be treated with caustics nor should 
It be squee2ed It should be let alone or completel> rerornTd. 

The Ntry common mole — pinhead to split pea-sized elevTited 
smooth more or less pigmented (\’ariotis shades of brown) with or 
without hairs — is not considered dangerous unless subjected to re- 
peated imtation Large brown nexi flat or elexated with or without 
ham in the absence of traumatism are not xerj dangerous lesions 
Certbnform and other soft nexl are dangerous as a nde onl> when 
irritated or injudlaously treated The some statement may be repeated 
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When we are certain of the diagnosis, we prefer to remcrve this type 
of lesion by scalpel surgery provided, of course that the location and 
size are suitable for such treatment. An indswn is made through the 
skin at least one-quarter inch be3rond the well-defined margin of the 
lesion The Incalon then extends outward and downward to the musde. 
When the tissue is removed, the lower portion will be wider tKan the 
upper portion The exdsion is made In this way because occasionally 
the plgment-beanng cells may follow nerves and blood vessels down- 
ward and outward The tissue should be examined immediately by 
frozen section or with a powerful magnifying lens, and, later serial 
sections should be carefully ezamined under the microscope. In this 
way the diagnosis Is established also It Is ascertained whether or not 
the lesion was completely removed If not completely removed a wider 
exoslon is made. The exdsion may be made either with a scalpel or 
with the cutting current We prefer the former because surgicd dia 
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thcnny in any fonn may interfere with a satisfactory microscopic ex 
aminatlon. 

As a rule the blue-black mole is a small lesion (pinhead-sized or 
ipbt-pea sized) Occasionally they are much larger — too large lor 
excision Occasionally too the situation precludes ordinary odsion. 
In such Instances the lesion may be let alone and kept under obser^ 
tkm or it may be removed by plastic surgery depending on the 
roent of the phyaldan and the attitude of the patient and family 
^T hc blue-black or gun metal or slate-colored mole may be confused 
with dark-brown much less dangerous nevL It may be dosely shmi 
lated at times by a tiny sebaceous cyst that happens to contain pfe 
ment or In which the refractive index Is such as to produce a bloDb* 
black appearance also very small hemorrhagic cysts may simulate 
mallgi^t lentiM The diagnosis therefore. Is not always easy 

Holes may be present at birth or they may appear montla or 
yean sometlrocs many years after birth 
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be treated as a means of cancer supervention depends upon type 
locaSoc condition and the judgment of the physician In selecting 
treatment for a given lesion it is well to choose a method that Is uni 
versally recogniied as safe and proper Many deaths havT been caused 
by the Incomplete destruction or the Irritation of dangerous types of 
nevl with aads solid carbon dioxide electrodesiccation electrolysis 
and other inadequate methods 

PAPnXOilA OP THE TONGUE 

Tboe lesions may be single or multiple They are usually situated 
on the dorsal surface in the area of papillae They are considered 
slightly dangerous because they are so likely to be repeatedly irntated 
or traumatised It Is advisable to destroy them wth electrodesiccation 
They may* of course, be cxdsed either with scalpel or with the cutting 
cunent. 


RADIODERUATms 

This term includes all cutaneous Injuries caused by roentgen rays 
or radium A description of radiodermalitls is given in Chapter 4 
\ dume III Severe acute radiodermatlUs may result In an ulcer which 
never heals Such an ulcer is dangerous because cancer Is likely 
eventually to occur Even when the ulcer heals, It leaves a scar that is 
far more dangerous than are ordinary scars It Is advisable to excise 
ulcers of this kind by a plastic operaUon If necessary B> so doing the 
patient Is spared both time and severe pain and also danger of 
•subsequent cancer Is removed 

A dangerous sequel of excessive roentgen ray or radium treatment is 
the so-called roentgen ray or radium skin This consists of atrophy or 
sclerosis telangiectasia and keratoses These sequelae may result from 
an acute reaction with or without ulcerabon or they ma^ be the result 
of too many fractional treatinents with or without a mud first degree 
reaction 

PcnraDcnt roentgen ray and radium injuries shcrold be occasionally 
‘uspected. In many instances the skin remains slightly atrophic and 
telangiectatic throughout the remamder of the patient s life, 
^thoct the development of lesions that are dangerous On the other 
keratoses may develop These keratoses may or may not lead to 
•^cer They frequently do so They should at least be kept under 
owm'atlon. As a rule it is advisable to destroy them. This can be 
done with electrodesiccation In our opinion radium and roentgen rays 
^contraindicated for this purpose 

that has been badly injured with roentgen rays or radium is 
iixely to ulcerate when Irritated or traumatized It may ulcerate spon 
t^eouriy The ulcer may or may not heal If it does not heal it Is 
very to end In cancer 
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for vemicous nevi Cancer rarely, if ever, develops on vascular nevl 
and lymphangiomas 

Nevi of vanous types are exceedingly common Almost every person 
has at least one mole of the common vanety It is by no means neces- 
sary or advisable to destroy oil moles, but thdr inspection should be 
a part of periodic health examinations Whether or not a nevus should 
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be treated os a means of cancer siiper\enUon depends upon t>’pe 
location condition and the Judgment of the physician In selecting 
treatment for a given lesion it a well to cboo^ a method that a uni 
versally recognlred as safe and proper Many deaths have been caused 
by the incomplete destruction or the Irritation of dangeroia types of 
nevi vrith aads solid carbon dioxide electrodeslccation, electrolysis 
and other Inadequate methods 

PAPILLOlfA OF THE TONODE 

These lesions maj be sin^e or multiple The> are usually situated 
oo the dorsal surface in the area of papillae. They are considered 
slightly dangerous because they are so likely to be repeatedly irritated 
or traumatized It Is advisable to destroy them vrith dectrodeslccatlon 
They may, of course, be excised cither with scalpel or with the cutting 
enrreot. 


ftADIODnUXATmS 

This term mclndes qU cutaneous Injuries caused by roentgen rays 
or radium A description of mdiodermatltls is given In Chapter 4 
VoluEoe III Severe acute radlodermatlus may result m an ulcer which 
never heals Such an ulcer is dangerous because cancer is Ukdy 
eventually to occur Even when the ulcer heals it leaves a scar that is 
far more dangerous than are ordinary scars It is advisable to excise 
uken of this kind by a plastic operation If necessary By so doing the 
patient is spared both time and severe pain and also danger of 
subsequent cancer is removed 

A dangerous sequel of excessive roentgen ray or radium treatment is 
the so-called roentgen ray or radium skin This corisists of atrophy or 
sclerosis telangiectasia and keratoses These sequelae may result from 
an acute reaction with or without ulceration or they may be the result 
of too many fractional treatments with or without a mild first degree 
reaction 

Pwmanent roentgen ray and radium Injunes should be occasionally 
^^“pected. In many instances the sUn remains shghtly atrophic and 
perhaps telangiectatic throughout the remainder of the patient s life 
^thout the development of lesions that are dangerous On the other 
“*Dd keratoses may develop These keratoses may or may not lead to 
®l^r They frequently do so They should at least be kept under 
As a rule It is advisable to destroy them This can be 
uone with electrodesiccation In our opinion radium and roentgen rays 
^^^^balndlcated for this purpose 

irv5”l ^ injured with roentgen rays or radium h 

lO ulcerate when irritated or traumatized. It may ulcerate spon 
The ulcer may or may not heal If it does not heal it Is 
HKely to end in cancer 
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When sUn of this type shows a tradeucy to ulcerate or to form 
frequent and numerous keratoses it b advisable to remove it by ei 
ciston or by a plastic operation If is Impossible the keratoses 
should be destroyed and the patient kept under observation* 


SEBACEOUS CYSTS (STEATOUA ATHIHOUA, WEN) 

Ricker and Schwalb ** report 43 cases of sebaceous cyst in which 
cancer developed in the c>'st wall Caylor reported la similar cases ^ 
When cancer occurs It b usually a squamous-cell epithelioma altbou^ 
ba5al<en epfthcliomai haNX been reported Malignant change occurs 
more often when the cyst first undergoes ulceration. Sebaceous cysb 
ore exceedingly commoo and they are easily remov'ed by excfsfon. 
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SYPHILIS 


Caaccr Is a frequent complication of interstitial glossitis and smooth 
atrophy of the tongue of late syphilis The same may be said of syph 
ilitic IcnkoplaWa. The managemenl of leukoplaiia has been already 
discussed Little can be done for the other two conditions The patient 
should be kept under observation and of course be should receive 
antlsypWlltic therapy Elacly cancer of the longue In these cases is 
frequently mistaken for gumma or other manifestation of syphilis a 
mistake that can be avoided by microscopic eiamination ilany der 
matologists believe that the administration of arsenic increases the 
danger of cancer In cases of syphilitic glossitis smooth atrophy and 
leukoplakia We doubt the contention 


Cancer may occur In scars left after the healing of destructive lesions 
of syphilis. Also cancer has been reported in cases of gumma but 
m^ of these reports were of tongue cases and It is probable that 
Ihey were cases of squamous-cell epithelioma occurring m interstitial 
^ossiUs rather than Jn ^ gumma- 


ULCERS AND FTSTULAB 

A few cases of squamous-cell epithelioma developing m long-stand 
mg varicose ulcers of the leg have been reported The incidence of 
^^gnancy b very small when one considers the frequency with 
*hich the so-called varicose ulcer occurs In the literature one finds 
/^«t reports of metastatic cancer oomrring in ulcers of various 
decubitus ulcer pellagrous ulcers ulcerations In acrodermatitis 
^ atrophicans and scleroderma, third degree bums and, of 
ulcers caused by roentgen rays and raduim, 
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Cancer foUowkig long-standing fistolaa and sinuses caused by disease 
or injuries has been frequently reported. We recently saw a case of 
osteomyelitis the result of an acddcnt, which had failed to respond to 
the usual treatment. A. sinus formed, followed by squamous-cdl 
epithelioma of relatively low-grade mahgnancy, nece^tadng amputa 
tion of the leg. 
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VON iECKLINCTlAUSEN S DISEASE (WULTIPLE NEUROrTBtOUATOSIS) 

Hosol reports 65 cases of this ofTectloo in which sarcoma de- 
veloped He states that sarcoma develops m 13 per cent oi the cases oi 
multiple neurofibromatosis This figure seems high to us. We have seen 
many c ases of multiple neurofibromatosis but we have not seen a 
lingie case of associated sarcoma. 

It may be that of all cases of von Recklinghausen’s disease In which 
tumors arc excised 13 per cent become sarcomatems after surgical 
interference, Hosol reports one case In which sarcoma developed one 
year after the excision of a tumor It has been observed by others 
that removal of a tumor by surgical exdsion may result in sarcoma 
These sarcomas ore not Ncry malignant and seldom undergo metas 
laao yet the prognosis is poor Recurrence after repealed operaticms 
is the rule If death does not result from metastasis It follows opera 
live and postoperative complications 

The course of von Recklinghausen s disease Is not modified bv treat 
ment of any bnd It would seem that surgical intervention were contra 
indicated, 

XERODEBilA PIOXISNTOStrU 

This rather rare affection is thought to be due to congenital lack of 
realstaace to sunlJghL It begins early in bfe there is a predDecUon 
for the exposed parts and it is Incurable The affection simulates 
chroaic radiodermatitls salkirs or farmers skin and senile skin 
Rgmentatlon and atrophy are first noted This is followed by kera 
loses and epithelioma, usually of the basaj-cell type 

Vey little can be done for these unfortunate dilldren. Only those 
with a mild example of the affection reach adult life These patients 
should be thoroughly protected from even indirect sunh^t. Prefer 
^ly they should be exposed only to artificiaJ light which contains 
w If any actinic rays. When In the open they should wear glove* 
sieevea dark-colored veils etc. Keratoses epitheliomas and ulcera 
uons should be destroyed as soon as detected. This can be done as a 
rule, with dectrodesiccation 

MT8C3XLANBOUS CONUmONS 

The skin of elderly persons may show atrophy permanent freckles 
find keratoses The condition is usually more pronounced on 
w face and hands although It may occur on the trunk and in fact, on 
•j™«t any part of the body It may occur in those who have never 
oposed very much to actiuic rays It resembles saflerrs skin and 
«^own limply as senile skin Occasionally It be^ns between the 
of 35 and 50 without apparent reason. This has been called pre- 
8nn, The keratoses occurring in such skin have the same poten 
as senile keratoses and are treated In the same manner 
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Permanent freckles with prednecUon for face shoulders and backs 
of hands may be a manifestation of senile skin or of farmers skin 
They occur mostly after the age of 6o although they are fairly com 
mon at 40 and 50 Occasionally one of these pigmented macules may 
change to a keratosis and the latter may give nse to cancer However 
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^ ^appens so seldom that it is not necessary to treat a permanent 
unless a keratosis develops 

^•t^ceous adenomas are pinhead sixed umbHIcated papules seen 
frequently on the forehead of middle-aged and old persons The 
tritl ^ fhat of normal skin We think that we have seen 

develop in these lesions The condition Is to be dlffercn 
from adenoma sebaceum- 
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Ltslons falling In the category of multiple benign cystic epithelioma 
— tncho-epitheliomn sjTingocystoma etc — occasionally change to a 
mahgnant neoplasm usually basal-cell epithelioma. The same is true 
for certain endotheliomas In fact there are a large number of benign 
lesions such as fibroma neurofibroma fibroiantboma etc, that may 
under certain conditions give rise to cancer Howe\er none of these 
lesions IS considered dangerous unless repeatedly irritated over a 
long period of time. Paraffinoma has been known to change to cancer 
Cancer has been reported m cases of Darier s disease (keratosis foUic 
olarls) Acanthosis nigricans in adults usually indicates cancer of the 
viscera. 
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CUTANEOUB MALIONANT NeOPLASHS 

General Therapeutic Considerations. — In the pest, dennatologlsts 
and others treated cutaneous cancer with the method Mth which they 
were most familiar regardless of type, size, depth and location of the 
lesion Thus the surgeon always employed the scalpel, the roentgenol 
ogist depended solely on roentgen ravs the radium specialist used 
only radium, the diathermy enthusiast Insisted on the use of surgical 
diathermy and so on The same statement is true today but to a lesser 
degree Statistics show that excellent results may be obtained in 
properly selected cases with any of these methods when expertly 
applied The results are not so good In unselected material. There Is 
no best method for the treatment of unselected cases of cutaneous 
malignant neoplasms Any one method or a combination of methods 
may be the best procedure for an mdlvldual case The phyxldan who 
has had extensive experience with all the recognized methods of treat 
Ing malignant neopl^ms of the akin and onfidal mucous membranes 
and who Is tborou^y acquainted with the clinical and histologic char 
acteristics of such neopla^ns and the amdidons that may cause them, 
IS m a position to em^oy discriminating judgment and to obtain the 
best re^ts. Undoubtedly statistics will Improve when every physloan 
who attempts the management of cutaneous cancer possesses this com 
prehensive ability Here, too, there is need for more and better post 
graduate Instmctlcra 

The recognized methods of treating cutaneous mahgnant neoplasms 
are scalpel surgery surgical diathermy, roentgen rays and radium, 

Roentgen Raya. — Roentgen rays are satisfactory for many basal 
cell epltbdiomas Small superficial growths may be treated with un 
filter^ radiation. Moderate or heavy filtration Is preferable for thick 
or deep-seated lerions It seems that approilmatdy the same results 
are obtained by large doses administered at Intervals of two or more 
months or by smaller doses so spaced that an Intense effect Is obtained 
In a week or two (fractionation) It should bo emphasized that when 
a lesion falls to respond favorably to treatment that should be ade- 
quate the treatment should be ducontlnuetL When conta inin g squa 
mous cells when Involving cartilage and other subcutaneous structor^ 
and when composed of hard nodules basal-cell epitheliomas are 

to resist roentgen rays Many basal-cell epitheliomas will disappear with 

hardly a trace as a result of roentgen ray therapy but the cosmetic 
result Is occasionally disappointing because of atrophy and tclanglec 
tasla subsequent to radiation and scarring caused by the disease. 

Roentgen rays produced by very high voltage, and heavily filter^, 
are \’eTy useful for selected cases of squamous-cell eplthelloina and, 
also for Inop" able fwyy. 
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Radium. — In general what has been said relatlv'e to roentgen ra)*? 
may be repeated for radium Radium Is the more preferable of the two 
agents for unsdected cases of cutaneous squamous-cell eplthelioma. 
It can be used in locations that are Inaccessible to roentgen rays 
There is better opportunity for cross-fire radon Implants may be us^ 
there a greater penetration and so on For selected cases assuming 
proper facilities and expertness the results are probabl> approxlmatdy 
the same with either agent It ina> be Interjected that the facilities 
and skin required for the modem roentgen raj and radium treatment 
of s<roamous-ccll epithelioma, e\ea of the sUn and orlfidal mucous 
iMmbranes are so exacting that the) arc found in comparatii*eIy few 
medical Institutions and private offices In the near future it may be 
possible to emplo) in practical work, roentgen ^>*5 produced b) a 
mlDfcm or more \’olts and filtered wi^ hca\’) metal of considerable 
thickness Soch radiation will compare fa%*orably in penetrabilit) with 
bcaiily filtered gamma rap 

Surgical Dlatherrny — The production within the tissue by means 
of a high-frequency current of an amount of heat suffiaent for de- 
5tfucth*e purposes Is known as surgical diatherm) Three forms of 
surgical diathermy are universally employed They hove been desig 
nated electrocoagulation cutting current and dectrodesiccatlon The 
first two depend on current obtained from s^arious parts of the pnmaiy 
winding of the high frequency tramformer Either of these currents 
may be bipolar or monopolar damped or undamped. The current for 
dectrodcslccatkin Is monopolar and it is obtained from the secondary 
winding of the high frequency transformer 

With dectrodeslccation it is possible by surface sparking to de 
hydrate or mummlf) a plnhead-slied superficial area or a fairly « 
^oiiive superficial lesion By multiple insertions of the active needle 
electrode one may destroy rather large thick lesions The method Is 
employed mostly for the destruction of small, superficial benign 
Srmrths, potentially dangerous lesions such as leiikoplakla keratoses 
and small superficial epitheliomas of the basal-cell type It is 
being abused by many physicians who employ it mistaklngly for elec 
trocoagulatlon and wto use It without any form of anesthesia. 

TTie current for electrodesiccation has on exceedmgly high voltage 
a comparati\ely low milliamperagc. That for electrocoagulation 
w a lower voltage but a bi^r milliamperage The cutting current 
has still lower voltage and higher milliamperage 
-The electrocoagulatlng current, when as a surface spark de- 
to some extent but the principal effect is that of rather 
^e spread coagulation of tissue especially when the active needle 
tleur^e Is inserted mto the tissue as is usually done The gross change 
l^y tw DO more than a blanching or whJte^g of the tissue which 
later sloughs Electrocoagulation seals the blood vessels and lymphatic 
vessels It is used mostly for the destruction of malignant neoplasms. 
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It is customary first to establish a line of deep coagulation beyond the 
periphery of the lesion the entire lesion Is then coagulated and re- 
moved with the cutting current scalpel or curct, after which the 
wound may be electrodcsiccated or superficially dectroccagulatei 
Coagulation can be performed with the bipolar cunent, using eitber a 
single or bipolar needle electrode or with monopolar current 

from the same source 

The cutting current cuts like a knife and causes enough coagulation 
to seal the small blood vessels and lymphatfc channels Theoretically 
at least there is less chance of metastasis during the application of 
surgical diatberray than with the scalpel or curet Eidslon with the 
cutting current is comparatively bloo^ess It Is possible to obtain 
primary union espcaally If the edges of the wound are freshened with 
the scalpel or sds^rs 

Surgical diathermy can be emplOTcd satisfactorily when scalpel 
surgery would be difficult or impossible When using bi^ frequency 
currents for destructive purposes, one Is likely to think in terms of 
physical therapy rather than In terms of surgery which mav lead to 
carriess technic from a surgical standpoint Surgical diathe rmy is 
Aurgery, and to it should be applied the principle* of general surgery 

Good remits tpay be obtained the use of the actual cautery 

She^^U Method* — There 1* another therapeutic method occasion- 
ally used by” dermatologists for selected cases of cutaneous cancer 
which be "placed among the conventional methods. We refer to 
the. S^prweE riurthod. It co^ista of the removal of as much of tto 
itedpiajtfc tissue as Is possible with curet, scalpel, scissors, and hl^ 
Ire^ency current after which aad nitrate of mercury i* applied for 
at least five minutes The wound is then covered with a thick laytf ^ 
bkarberaate of soda, over which fa placed a dry dressing. Instead M 
add nitrate of mercury Morrow and Taussig*"* employ chemically 
pure red crystals of chromic add, while Angle *• and others use a 
saturated aqueou* solution of zinc chloride. 

Contraindicated Treatment. — ^Some pbyaidans advocate the use 
of physical therapy agents for the treatment of cutaneous cancer that 
have been given a fair trial by dennatologfats who find that they 
unsuitable for the purpose Among these agents are solid carbon 
dioxide electrolysis and ultraviolet radiation. 

Blopdea. — When po*sibie it fa advisable to make a mkroscopfc 
examlnaiion before Instituting treatment This is the onlv way m 
which a definite diagnosb can be made Also It fa the only ^5^ 
which the grade of maligna my can be accurately determined. When 
the lesion fa small and suitably situated, the biopsy might wtM con- 
sist of complete excision with the scalpel Examination of serial sec 
tions provides in\aluable iDformation relative to invaslveoess, me^" 
tasfa and con i cte or incomplete removal In addition to detenniflmf 
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the grade of malignancy based on cytology tissue reaction and other 
features 

Many physicians aver that a biopsy made with scalpel or biopsy 
punch is dangerous that such proc^ure favors dissemination of the 
malignant cells They prefer to remove the piece of tissue with the 
cutting correnL It Is now the consensus of opinion of those who have 
had extensive experience that a biopsy made with scalpel or biopsy 
pondi Is not dangerous when properly performed The instruments 
must be sharp and the lesion must not be squeezed massaged or 
unduly manipulated The cutting current, unless the exdsion Is very 
wide Is likely to Interfere seriously with the microscopic study be- 
cause of coagulation of cells 

ClASSOTCATIOH op CtJTAHEOUS hlAUCNANT NriOPLASUS 

There Is as yet tki universally accepted classification for malignant 
neoplasms of the skin and orlfiaal mucous membranes In this clmpter 
fbe following conditions will be discussed 

1 Basal-cell epithelioma 

2 Basal-squamous-cell epithelioma 

3 SquaiDOUs<en epithelioma 

4. Transitlonal<e]l epidermoid carcinoma 

5 Paget s disease 

6 Bowens disease 

? Melanomas 

8 Sarcomas 

BASAL-CELL EPlTHELIOSlA 

The term basalcell efntMioma Includes names such as Jacob s 
nicer cancroid rodent ulcer and benign skin cardnoma, all of which 
are now obsolete. 

Krompechei *• in 1903 was the first investigator to separate basal 
epithdioma frorn other eplthdlal cancers His work has done a 
great deal to clarify our knowledge of the malignant cutaneous new 
growths 

The basal-cell epithelioma is relatively benign and causes death only 
^ hemorrhaw involvement of Important parts such as the articula 
oota and ortnt or when complicated by septic infection The affection 
^ely Involves the mucous membranes primarily although secon- 
ds^ mvolvement of these structures Is common In other words basal 
epithelioma practically always begins in the skin Metastasis 13 
m basal-cell epithelioma of pure type The prognosis both for 
^ for permanent cure is excellent but roust be guarded when 
with deep lesions It Is not necessary to treat every basal 
epithelioma. They should be treated whm occurring In patients 
^ ^ superficial lesions m old and 

wd persons especially when multiple may be let alone and kept 
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under observation Evolution is Ukclv to be so slow that the lesion will 
not become serious during the patient’s remaining years. Ulcerated 
lesions, deep lesions, and lesions that have involved or threaten to 
involve important structures should, of course, be destroyed, regard 
less of age Lesions that are In skin that is thin — nose, foreb^, eye- 
lids ears etc, — should be watched carefully or dcstrcyed, otben^ 
underlying important structures may become Involved. 

The neoplasm originates from the basal-cell layer of the epidermis 
— roost liLely from cells that were predestined to form cutaneous 
appendages It also arises from the basal-cell layer of the epithelium 
of the cutaneous appendages — sebaceous glands and ducts, and sweat 
glands and ducts, especially from the sebaceous glands. 



Fki. ^ — Flat tylK of ba»]-<EO cpltbeHoma 

Under the microscope the lesion consists of basal cells that fall to 
develop Into squamotis or prickle c^lls therefore, there fa no kera 
llnlralion no whorls. As a rule there Is considerable tissue reaction 
around the neoplasm. 

Clinically the affection varies considerably in appearance due both 
lo clinical type and stage of evolution Usually the evolution fa cs 
ceedlngl) slow— \efy slow extension over a period of many months 
usuall> many years The affection fa most common during or after 
middle life It fa quite common In the third and fotrrth decades end 
occurs occasionally during late adolescence The sites ol predilection 
are the face and trunk, althoo^ It may occur on almost any part of 
the body surface Males are affected more frequently than are femslc** 
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Haxen " daisifies basal-cell epithelioma Into seven clinical types 

1 Flat type 

2 Nodular 

3 Ulcer with rolled edge 

4. Lesion resembling a depressed scar 

5 Morpbca like epltheboma 

6 Funding tumors 

7 Deep type 
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suggests mother-of-pearl They range in sise from the head of a pm 
to split pea, silver quarter fifty-cent piece, silver dollar and lar^ 
The bulk of the lesion may be flat (macular) slightly elevated, 
smooth scaly or crusted It may be studded with pearly nodules and 
It may ulcerate As a rule the lesion Is dry but It may be erudative. 
The lesion spreads very slowly by peripheral extension The center 
may clcatrire The lesions very often are multiple, frequently there 
are many lesions 

This type of basal-cell Qiithelionia is also known as multiple cpithe- 
liomatosis cutis and serpiginous acatriring epithelioma. At times It 
resembles the scncalled Bowen s precancerous dermatosis extranm^ 
mary Paget s disease, keratosis s^orrbciai, psoriasis syphilis, 
culoais etc. As a rule the cUnlaU diagnosis is easily made. Occasional 
a biopsy is necessary If so it is essential that tissue from the 
be examined rather than tissue from the center of the lesion The 
flat type fa very superficial and usually remains so for many 
Eventually it may become nodular or ulcerative and may Invade tne 
subcutaneous Ussuesu 
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Nodular Type, — Nodular lesions vary in sue from pinhead 
pea dime silver quarter and much larger The lesion may 
single small nodule a single larger nodule or a closely crowed 
of small nodules. The nodules are hard, shiny 
vated and usually pearl white or waxy In color They are called ^ 
of-pcnrl or ry nodules There Is usually some telangiectasia- 
lesion ma^ nain nodular for years or It may undergo ulcer* 
The nodi type Is at times confused with nodular syphilis J P 
vulgaris and other affections The clinical diagnosis is easily made 
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Lesions having an unusual macroscopic appearance give a typical 
mcroftcopic picture, 

Type. — This b an uncommon type. It consists of 
icwSf scar or a slightly depressed area of atrophy or 

It may represent what was formerly known as the serpiginous 
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acatrlnng type There may or may not be ulceration, nodules and a 
delicate rolled edge Often the rUntral diagnosis is difficult. Even the 
microscopic diagnosis may be difficult imless the area for biopsy is 
selected with care. 

Morphea Like Type. — In this variety the lesions are flat, some- 
what round In contour and sharply marginated. The area may be 
atrophic and shghtly depressed, or slightly thickened and elevated 
The color Is ydlowish or pinkish 3rcllow and there is usually some 
telangiectasia. Sooner or later ulceration occurs It Is an uncommon 
type of basal-cell epithelioma, 

Fungadng Type — In this variety the lesion, which may be of 
almost any sire usually is an ulcer covered with a vegetating or 
fungoid mass, and assodated with a foul-smelling exudate. Waxy 
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Dodules may appear at the periphery or in various parts of the lesioc. 
Occasionally this type may be papCloinatous, giving rise to a cau 
flower like tumor or it may be verrucous It may be mistaken lor 
squaroousK^U epithelioma, tuberculosia, syphilis blastomycosis, bromo- 
derma, iododenna and other afTectlons 

Deep Type, — This form may originate from any of the other 
or it may det'eiop Independently In the latter case, when first detected 
it consists of a small nodule deep In the skin or in the subcotane^ 
tissue The surfact is usually r^ perhaps atrophic and telangie"^^ 
The nodule Incr ises in ilie spreading laterally and downward, U 
volving the deqrer tissues Eventually there is ulceration surrounded 
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by induration and extensive destruction of tissue. When developing 
from other types, a deep indurated ulcer is prtxiuced which gradually 
destroys important tissue It is the deep ulcerating type that used to 
be called rodent ulcer It directly and ir^lrectJy destroys subcutaneous 
tissue, cartilage penosteuni the eye and othCT important structures. 
When developing independently as a deep nodule It is often impossible 
to establish a diagnosis without the aid of the microscope 

Treatment. — Selection of method for the treatment of basal<ell 
epithelioma is based on a number of factors such as circumference, 
thickness and depth of lesion type (auperfidal deep nodular, olccral 
ing morphea like, etc.) previous treatment, primary or recurreol 
growth, location arid U^e involved, and age and sex of the patient, 
and, also, the desues of the patient. 

Scalpel StmcERV — A lesion that docs not involve cartilage or peri 
osteum that is suitably situated and that is not too large, may be 



excised with the scalpel and primary union obtained If the 
TKamally and the surgical technic b proper the ultimate 
conspicuous than that following clcctroowigulatlon or 
tion unless the lesion Is exceedingly superSdal In which case 
other than surgical excision are Indicated ExcMon with the 
of course llnutations but it baa the advantage of permltung 
sections of the entire lesion In this way one confirms or 
diagnosis n I ascertains whether or not the entire neoplasm baa 
remo\‘ed I here Is doubt about complete removal a Iar» exaw 
may be i de or roentgen rays or radium may be applied. bcaip» 
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rargery Is especially efficadoos for the deep type consisting of a small 
nodule In the shin or subcutaneous tissue 
There are many cases In which an extensive neoplasm has involved 
Important organs such as the nose ear eye etc, majority of such 
lesions have been previously treated with roentgen rays or radium or 
surgical diathermy or vrith all three methods In such Instances the 
best results are usually obtamed by removing or destroying all neo- 
plastic tissue by means of conventional surgery or with surgical dia 
thermy after which the deformity Is corrected as much as possible 
with plastic surgery 


Caustics — Superficial lesions such as the flat type may be cured 
by first thoroug^y curetting under local anesthesia, then applying 
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®nc chloride aad nitrate of mercury or when very superficial even 
“^oracetic aod The Sherwell method Is used as a rule, for deep 
have involved Important structures and In which other 
®*^hods have fafled. The re^ts are excellent when the cases are 
properly selected 

DiATHZRiiy — This is a popular method among derma 
*7*^^ Very superficial lesions are d^ydmted by electrodeSccatlon 
with the curet and the wound la again electrodeslccated It is 
“T^rtant to e xt end the destruction of tissue for at least a quarter of 
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by induration and extensive deslniction of tissue When developing 
from other types a deep indurated ulcer is produced which gradually 
destroys important tissue It is the deep ulcerating type that used to 
be calJed rodent uJcer It directly and indirectly desti^ subcutaneous 
tissue, cartilage periosteum, the eye and other Important structures. 
When developing independently as a deep nodule It is often impossfbJe 
to establish a diagnosis without the aid of the microscope. 

Treatment — Selection of method for the treatment of basal-ceD 
epithelioma is based on a number of factors such as dreranference, 
thickness and depth of lesion, type (superficial deep nodular ukeral 
ing morphea UI«, etc,), previous treatment, primary or recurrent 
growth location and tiirae Involved and age sex of the patient, 
and, also, the desires of the patient 

Scalpel SoaoERy — A lesion that does not involve cartilage or perl 
osteum, that is suitably situated and that is not too large, may be 
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excis e d with the scalpel and primary union obtained. If the skin 
normally and the surgical technic u proper the ultimate ^ 
conspicuous than that following elcctrottiagulation or eIectrod«iOT 
bon unless the lesion Is exceedingly superficial in which case 
other than singical excision are indicated Exclfion with the 
of course Umitatloos but it hai the advantage of permitting 
sections of the entire lesion In this way one confirms or refutes 
diagnosis and ascertains whether or not the entire neoplasm basb^ 
remo\’ed If there Is doubt about complete removal a larger 
maj be made or roentgen raya or radium may be applied. Scalpel 
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Roentgen rays and radium are very llkdy to fafl when cartilage 
and periosteum are Involved 

The majority of operators favor the administration of large doses 
at intervals of one or two months — from one to six or eight times the 
erytberna dose depending on sue of lesion, age of patient location 
of lesion thickness of filter etc. Unfiltered radiation 15 used for super 
fidal lesions while moderately heavy and heavy filtration are em 
pioyed for thick deep-seated lesions 
&me operators favor dividing the total dose for one month admin 
isterlng a fraction of the total dose ex-ery few days. This has been re- 
ferred to as the modified Coutard '•* tedinlc. It is claimed that by so 
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^tng a larger total dose can be given without undue reaction which 
i^robably true and that there Is a better chance of catching cells in 
^ act of dividing at which time tbev are more “radiosensitive, 
aowever there is no convincing evidence that this method gives results 
^hat are superior to large doses given once every month or two When 
a copper filter with very high voltage roentgen rays it may be 
°*^®®ary for technical reasons to give a fraction of ie total dose 
^''^day or two until the treatment is completed 
^en a basal-cell epithelioma fafls to di^ppear as a result of two 
doses of roentgen rays or when it recurs more than once 
fo^tgen ray treatment it Is advisable to resort to some other 
method. Normal skin, except that In the Immediate vicinity 
0 the lesion, should be adequately protected. Roentgen ravs should 
applied to the eyehi without proper protection for the eye 
^ ^ desenslured with a few drops of one or two per 

ootocame solution. Then a brass aluminum or lead glass eye shield 
dipped in sterile olive o 0 and slipped under the erellds 
'-'''^rdosage should be avoided A third-degw roentgen ray reaction 
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an inch beyond the macroscopic ed^ of the lesion It is equally Im 
portant to cany the destruction downward into normal tissue A recur 
rence at the edge of a scar is soon detected A recurrence or contlnoa 
tion under a scar is likely to do considerable damage before It b 
recogniicd Many dermatologists also administer a single dose of 
unfiltered roentgen ray* consisting of from one to three or four skin 
umts — from about 300 to 1200 r, or the equivalent dose of gamma 
rays of radium. 

Lesions that are large, thick and deep are usually thoroughly electro* 
coagulated The coagulated tissue Is removed and the wound b again 
clectrocoagulated *1^ may be accomplished imder general or local 
anesthesia Many physloansprefertofimshthetreatment with a hyper 
Intensive dose of filtered roentgen rays — from two to eight skin unfts 

(140 Kv 3 mm A1 1100 to 4400 r), depending on site of lesfem and 

age of patient, or filtered gamma ray’s of radium in equivalent dosage, 

A lesion may, of course, be eamised with the cutting current fol 
lowed either by primary union or healing by granulation tissue; 

Scars following the destruction or removal of a basal-cell epitbdioina 
with surgical diathermy are Ukely to be disfiguring especially when 
the lesion occupies the entire of the derma or has Invaded 

tissue under the akm Very often they are hyperplastic or keloidaL 
Very superficial lesions may be destroyed with very little Bcarring 

There is no way of knowing when coagulaDon is used whether or not 
all the neoplastic celb ^ve been destroyed. On a number of occasioiw 
we have excised a scar left by such treatment and have found neoplastic 
cdls In the scar tissue. It Is possible that some malignant cdls escape 
destruction in many cases that arc permanently cured but because 
are entirely surrounded by dense scar tissue, they either remain dor 
mant or perhaps eventuaDy die In any event It Is possible to obtain at 
least 85 per cent permanent cures m unsclecled cases of basal-cell epi 
thelloma with this method- Many superficial lesions, especially the 
early ones, may be destroyed by the actual cautery 

Roentokn Rays —It Is possible to cure at least 85 per cent of 
unselected basal-cell epltheliotoas wHh roentgen rays The percentage 
of cures in selected cases is of course higher Haien and T\^tniore * 
reported a series of 300 unselected cases with 86 per cent permanent 
Hires They obtained 93 per cent cures In selected cases MacKtc 
in a series of 400 case* obtained 87 per cent cures In unsclecled cases 
and 91 per cent in selected Some authors report a much hlgb^ 
percenuge of cures, ico per cent, in fact while others obtained only 
60 or 70 per cent It b doubtful if it Is possible to obtain 100 per ^t 
cures in a large scries of unselected of basal-cell epithelioma with 
either roentgen rays or radium. It may be possible to approadi this 
figure with thoroughly modern roentgen ray or radium treatment 
when the cases are selected aruj when In each case the diagnosis h 
made micro* 'opically 
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BASAL SQUAMOOS-CELL EPITHELIOMA 
It has long been known that la or 15 per cent of basal-cell epi 
theUomas contain squamous or pnckle alls Curiously it is just about 
this percentage of cases that have proved unusuallj stubborm Hamll- 
tOQ Montgomery’* found this type of epithelioma m la 6 per cent 
of a series of 119 cases of sUn cardnoma most of which clinically 
were of the basal-cell type It Is difficult if not impossible cl ini c a l l y 
to differentiate between a pure basal-cell epithelioma and one of the 
basal-squamous-cell type e5peciall> in the early stages of evolution 
Histologically, one portion of a section may show only basal ceUs 
while another pwrtion may show the characteristics of a squamous-ccll 

e h. Quoting ilontgomery They represent a metamorphosis of 
-cell epJtbehoma to squamous-cell epithelioma and are not de- 
generate forms of the latter It is necessary to study carefully the 
entire section sometimes several or many se<^ons otherwise the true 
nature of the lesion may be overlooked This type of epithelioma be- 
gins looks and it may behave like a pure basal-cell epithelioma but 
often it behaves hke a squamous-cell growth That is It may prove 
recalcitrant and it may cause death In the past there have bc^ a few 
wporta of metastasis occurring In cases of basal-cell epithelwma. It is 
not improbable that these lesions were of the basal-squaroous-cell type 
The treatmeat should be the same os that recommended for 
squamousHreU epithelioma WTifle as a rule the degree of malignancy 
Is not high yet the prognosis should be guarded 
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SQUAMOUS-CELL KPITHELIOIIA 

term tquamou:-ceU epitheUoma (prickle-ceH epithelioma) slg 
a malignant growth ori^nadng from cells of the epidermis above 
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fa likely to be more troublesome and more serious than fa the usual 
basal-all epithelioma. Very often a basal-c^ epithelioma, when 
treated with roentgen rays will disappear with only a slight cutaneous 
defect Not infrequently, however there fa a scar atrophy or tehujgl- 
ectasia In other words while the chance for a good cosmetic result is 
exceflent the result In this respect may not be satisfactory Of course, 
the cosmetic result depends on a numher of factors — rise of dose, 
location, age, sci, idiosyncrasy, character of the lesion, etc 

Radtuu — ^I n general, what has been stated about roentgen rays In 
the preceding section pertains, also, to radium Assuming tecbnfcal 
skin proper equipment and judgment in selection of cases fotare 
statistics win be probably appronmatcly the same for both agents. 

In certain locations better results can be often obtained with radhim 
than with roentgen rays — leafons on the edge of the eyelid, lesions in- 
cluding the nasal or buccal mucous membranes, a lesion in the exterori 
auditory canal, etc A tubular applicator may be placed in tbe exlemri 
auditory canal. A cast or mold of tbe mouth can be made m which 
screened radium or radon Is embedded fa proper position. The mold fa 
held in the mouth during treatment 

Very superfidal lesions may be treated with a half-strength 
element applicator screened irith o i mm. A 1 The applicator is held in 
contact with the lerion for one or two hours Sudi treatment 
an intense beta ray effect. Beeper lesions should be treated with gamma 
rays The same applicator fa screened with 2 mm of brass and i nan- 
AI This is held in contact with tbe lesion for from eight to twenty f^ 
hours If so desired the time factor may be divided so that an apfuic^ 
tion of from two to four hours fa given daily , 

Lesions that are very deep thick or indurated are nsuaDy treated 
with radon Radon tubes may be screened with 05 mm Ag ^ 
brass and i ram, A 1 Such a tnbe containing 100 me. radon is 
at a distance of 2 cm from the lesion and held fa place with 
for a period of from 2 to 6 hours Such treatment may be repeat m 
two weeks or a month. In selected cases implants or seeds each 
tafaing I to 2 me. of radon are embedded i cm. apart throughoirt the 
tumor mass. These seeds are not reroovahle Removable platlnom 
radium needles may be used. Needles each containing i or 2 mg 
radium are placed i cm. apart m tbe These are sutured In place 
for from 96 to 144 hours 

Gkenz Rays — Tbe very long roentgen ray wavelengths w 

grenx rays have been used to some extent for the treatment of 
cell epithelioma. The number of cases treated Is too small and the 
length of time since treatment fa too short for a fair evaluation ^ 
tbe method It fa probable that they wfli be of little real value for this 
purpose They ha^-e been used with appar en t success for the 
of very superfidal basal-cell epithelioma epwdaliyof the upper cyclk». 
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the basal-cell layer or from similar cells In the epithelial layer of the 
cutaneous appendages Under the microscope In addition to finger like 
down-groTrths of the epidermis it is seen that some of the cells become 
more or less keratinized thus forming the characteristic whorls or 
pearl like bodies Tissue reaction Is not so marked as In basal-cell 
epithelioina. 

Occinrence. — Squanwos-cell epithelioma occurs about half as fre- 
quently as does baial-cell epithelioma TTiey develop most frequently 
m the mucous membranes of the Up and mouth They are seen less 
frequently on the penis vulva evellds and nose When occumng in 
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skin the most common locations are the scalp dorsal surfaces of 
the hands, and the ear Probably in the majority of cases the malig 
®*^t growth IS preceded by one of the so-called precanceroos condi 
bons, especially senile keratosis and leukoplakia The majonty of 
Patients are over 35 years of age Carcinoma of the tongue is relatively 
ttucommon In women Statistics show that the aSection Is about three 
bmes more comnwn in males than in females 

Characteristics. — The lesion may begin as an ulcer or as 
f # are usually indurated Nodules continue to grow in 

to form a tumor which may be hard or soft and which as a rule 
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and perhaps even a day may mean the difference between life and 
death. 

As a rule metastasis occurs in the regional lymphatics but not in 
frequently the first evidence of metastasis consists of a tumor of the 
bones or some organ 

Occasionally carcinoma attacks the skin secondarily from a focus 
m some other organ. An example of such secondary Invasion Is cancer 
cn cukasse 

Prognosia. — Squamous-crfl epithelioma is a very serious affection 
and even In favorable cases the prognosis must be guarded. It is of the 
utmost importance to detect the lesion establish a microscopic 
diagnosis and completely remove or destroy the lesion while It is still 
local Of course there is no way of knowing bow early metastasis 
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^y occur but wben the lesion as revealed by the microscope shows 
*u intact basal<en lining no finger-lIke processes and no invasrveness 
It U probable that metastasis has not yet occurred. 

^ased on cytology squamous-cell epitheliomas are of four recog 
grades of numgnancy Clinical dermatologists recognize several 
^des of malignancy basi^ on chmeal features. As we have seen 
the lesion devdops In sclerotic tissue as in lupus interstitial 
glossitis scars x ray skin and In some keratoses and some cases of 
"^oplakia and kraurosis evolution Is likely to be slow and metastasis 
delay^ Epithelioma developing In an apparently normal tongue is apt 
lo be rapi^y Invasive On the whole the evolution of squamous-cell 
^ithdloma of the apparently normal skin Is not particularly rapid 
^ occasionally a l»on will apipear suddenly m apparently normal 
or membrane invasion of neighboring tissue being rapid and 
®^^tasis occurring very early 
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these f*]U wodd ha\’e to differentiate slightly before the> reached a 
state that compared favorably with the normal basal cells 
ildanocardnoma arises from cells which ha\e undergone marked 
dedifferenllation These cells would have to differentiate to a great 
eHeot before they reached a biologic state of (lc\ elopmcnt comparable 
to that of normal cells 

Since cellular differentiation plays such an important part In the 
grading of maiignanaes it b important for the mlcroscoplst to be 
familiar with any deviation of the cellular structure from the normah 
In the grading of malignant neoplasms the proportion of cells that 
are differentiated Is compared to those cells which are undifferentiated. 
The results are express^ thus 

Grade i Caranoma The proportion of differentiated cells ranges 
from almost lOo down to 75 per cent that of the undifferentiated c^s 
from practically o up to 35 per cent 
Grade a Caranoma The proportion of differentiated cells ranges 
from 75 down to 50 per cent of undifferentiated cells, from 35 
up to 50 per cent 

Grade 3 Caranoma The proportion of differentiated ccHs ranges 
from 50 dWi to 35 per cent that of undifferentiated cells from 50 up 
to 75 per cent 

Grade 4 Cardnoma The proportion of differentiated cells Is from 
35 per cent to practically o that of undifferentiated cells from 75 
to 100 per cent 

For a more detailed explanation on the grading of malignancies the 
reader Is referred to Broders articles on the subject 

Treatment — For lesions thwt are microscopically diagnosed before 
they become Invasive and probably before metastasis has occurred 
dcision with scalpel or the cutting current would seem to be the 
niethod of dection T\'hcn we encounter a small lesion that we think 
is or ml^t be epithelioma of the squamous-cell type we excise it with 
8 scalpel If it cannot be excised In this manner It Is done with the 
^ting current Naturally the exaslon is wide and deep A careful 
mitologic study Is then made to establish diagnosis to determine the 
Srade of malignancy to ascertain the degree of mvaaiveness if any 
8ad the probability of metastasis already having occurred and finally 
^ ^ermine wbetiier or not all malignant tissue has been removed, 
J^biequent treatment depends naturally on the result of the examina 
“oa. When there Is no or very little Invasion and the malignant cells 
within the excision no additional treatment u given but the 
patient remains under observation, WTien m doubt, roentgen rays or 
radium is employed 

Advanced cases may be treated with roentgen ray* or radium 
surgical diathermy or scalpd surgery or with a combination of 
methods according to location extent of involvement grade of 
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Broders’ ” classification explains the difference in the malignancy 
of the same type of cardnoraa in different situations The grading of 
ipandes Is based upon cellular differentiation A dedifferentiated 
is one m which the functioning quality Is decreased or absent and 
■eproductive or proliferative qu^ty fa increased The basal-cell 
of cardnoma shows that dedifferentiation is slight, therefore 
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mucous membrane. The second stage includes more extensive lesions 
with infiltration of the subcutaneous structures but not affecting the 
lymphatics The third stage includes those cases having lymph gland 
invdvement All these cases were treated with roentgen rays alone. 

One hundred and eight patients were in the first and second stages 
Four of these showed glandular metastasb at a later date and died 
Eleven of the cases were in group three and all died Roentgenotherapy 
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malignancy, etc. In this country excellent results have been obtained 
cases of advanced carcinoma of skin and onfidal mucous membranes 
by Clark, Pfahler,^* Quick, “ Wood Regaud “ and others with com- 
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blnatlons of roentgen mys radium, surgical diatbenny and scalpel 
surgery 

In a recent article Martin ** reports on 119 of squamous-cell 
epithelioma of the mouth and Ups These he classifies In three clinical 
stages In the first stage are those cases involving only the skin and 
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Quick reports a 741 cases treated over a penod of 10 years from 
1917 to 1937 Twenty-one per cent are known to be clinically free 
from gross cadence of disease iiA per cent of the entire group ha\e 
been free from climcal evidence of disease for penods of three to ten 
years 

In this period of ten ytnn 473 tongue cases were treated 105 are 
free from clinical evidence of disease 53 being beyond the three-year 
period and 33 beyond the five year peri^ 

Regaud ” treated 344 cases of cancer of the tongue and floor of the 
month at the Radium Institute in Pans during a period of six years 
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(1920-1926) Eighty two of these or 33 8 per cent, were completely 
The method used was the implantation of radon In removable 
P^^'iDi'indium needles — the so-called radium puncture If the glands 
j neck were involved and proved to be carcinomatous histolog 
then a block dissection was resorted to with the application 
01 a radium pack at a distance of 5 to 8 cnu from the skin surface 
tt of the opinion that distance radiation with a radium pack 
Of a wax mold will supplant the radium puncture method In the treat 
of primary carcinomas By using this method In the treatment of 
oarcinoma of the lip he reports the following results 

^ Operable Cases 98 per cent cures of the prlmarv localization 
92 per cent cures of cases with cancerous adenopathy (operable 
oases with glands) 
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failed to cure all the cases having glandular involvement whether or not 
they were clinically present 

The treatment Is directed toward complete destruction of the local 
lesion and Irradiation of the glands draining the mvolved area. Coni 
plete destruction may be accomplished by surgery high frequency 
currents or by radium or roentgen rays 

It can be said that there is no method of choice for the treatment 
of pncUe-cell cardnoma. Frequently the best treatment Is a combine 
tion treatment of surgical removal and application of roentgen rays 
or gamma rays of radium. For more detailed statistics and methods of 
treating cutaneous malignancies see textbook by MacKee and mon 
ograph by MacKec and CIpollaro 

When cardnoma of the Up or mouth has invaded the cervical glands, 
Quick •• treats the neck from both sides with heavily filtered radiation 
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of maximum Intensity consistent with tissue tolerance Radium u pr^ 
{erred to roentgen rays but If sulfident radium element or radw u 
not avnilable then heavily filtered high voltage roentgen rays *houia 
be used for It Is better to give a good dose of roentgen rays Uian a 
poor dose of radium. If only one i^e a involved and the cardnoma 
has not Inraded the capsule that node Is removed surgically 
irradiation there Is a palpable node then a unilateral block dissection is 
Indicated After dlss^on filtered radon seeds are placed in suspldo^ 
places before the wound Is dosed If the ln\'olvement is so extensl« In 
the glands that the case Is inoperable then filtered radon seeds ara 
placed throughout the cancer-bearing area. For all practical purpo^ U 
can be sold that when cancer involves tlie glands on both lida 01 the 
neck the case Is Inoperable and br^leas HeavDy filtered roentgen 
ray therap> mav be used palliatively 
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TBANSmONAL-CELL CAKONOilA 

Ttu type of tumor arises from tissues having abundant squamous- 
ceU tissue as for example the tongue floor of the mouth, tonsils 
imttses ducts of mucous glands etc. 

The rapidly growing forms of these lesions are difficult to recognlxe 
miaoscopically Quoting from Ewrng’* these tumors ‘probably spring 
from gland ducts but may also arise from the general stratified layer 
of cells lining mucous surfaces. They form sheets of rather small cells 
which are cuboidal or spindle-shaped TTiey excite little growth of 
connective tissue For these reasons they are markedly radiosensitive 
The primary lesion Is usually very small and metastasis is hT-ely to 
occur early m the adjacent gl^ds. The surface Is finel> granular and 
flat, giving the appearance of an erosion rather than an ulcer Clinical 
evidccce of Infiltration is usually absent This lesion is so small that 
it is frequently overlooked and the first evidence of its presence to be 
noted by the iiatlent may be glandular enlargement 
In the treatment of this type of malignancy the importance of a 
biopsy must be stressed If the microscopic examination shows a transi 
tkinal-cell epidermoid carcinoma then the best treatment is radio- 
therapy cotninned with surgery Gold radon seeds ma> be Implanted in 
the tissues sunounding the primary lesion after its removal with 
surgical diathermy Metastatic glands are treated with heavily filtered 
roentgen rays or radium. 


PAGET’S DISEASE 

Darler ” Pautrier^ Fraser* and others have made careful studies 
of Paget a disease of the nipple As a result of these Inv-estigatioas 
while there Is no unanimity of opinion the consensus is that Paget s 
disease of the mpple is a carcinoma of the Intra-epidermal portion 
of the mammary duct also that Paget a disease is cancer from the 
beginning The distinctive microscopic picture Includes the so- 
called Paget cell. These are sharply defined large epithelial cells 
which contain a single large deeply stained nucleus 
Paget I disease of the mpple occurs rarely in men Most of the 
cases occur in women. It is an uncommon rather than a rare disease 
Potb breasts may be attacked. It seldom oomrs before the age of 35 
Evolution IS slow but sooner or later there is evident cardnoma of 
the breast with metastasis to the aiHlarv ^ands 
The dl ni cal picture is not always the same. The usual picture is that 
0^ s harply marginated ecxema surrounding the nipple The eruption 
“^*wer does not yield to any of the therapeutic agents employed 
j^eoema, including small doses of roentgen rays The stubbornness 
wcanoti age of the patient sex, sharp margin persistent erosions 
»r* 
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B Cases of doubtful operability Including those with gixnftnbir 
metastasis, 72 per cent cures. 

C Inoperable Cas« 178 per cent cures of the primary locallza 
tion considered by itself, 14 2 per cent cures of both primary 
and metastatic lesions 

Cardnoma of the penis Is always of the sqnamous-ceH type. It Is 
found to be more prevalent among those who have not been araun- 
ased In childhood A tight prepuce Is considered by some to be an 
important etiologic agent. Of all cancers in the male, 1 to 3 per cent 
are those of the penis When these lesions are treated early they 
respond well to roentgen rays and radium The vast majority how 
ever do not seek expert advice until after the disease Is quite advanced 
with involvement of the deep tissues and inguinal glands 

Pfahler and Widmann ^ report nine cures of ten cases treated. 
Their method consisted, in the majority of cases, of amputation of 
the penis by surgical diathermy and the application of roentgen rays 
to the in giimnl glands In some cases amputation was preceded by 
irradiation These results excel those obtained by surgery alone. 

Some cancer experts prefer to administer a large dose of roentgen 
rays or radium to a tumor before the lesion is removed or destroyed 
with scalpel surgery or surgical dlatbemiy especially when there is 
no evidence of metastasis The rationale of such procedure is that any 
cells thAt remain tn rUu or that may enter the blood stream or 
lymphatic channels have received a dose of radiation that may prove 
lethal or that will at least be inhiblfoty The Idea is a good one, but 
there are no convincing statistics In support of the method. 

The dose either of roentgen rays or of radium must, of course, M 
decided and administered by an expert. Experience has demoastrated 
the fallacy of producing extensive third degree reactions In m^iy 
Instances the dose may be well vrithm tissue toleration In other In* 
stances the dose must be very close to the limits of toleration. Wth 
roentgen rays the dose ranges from a few times to many bme tim 
required for erythema depending on the size of the area treated the 
age of the patient and particularly the quality of the radiation 
the voltage and amount of filtration. With radium and radon packs 
(distant treatment) the dose ranges from a few hundred to several 
or many thousand milligram or mlDicurie hours. The dose depends ^ 
the character of the lesion and the dimensions of the surface to 
exposed the amount of filtration and the distance between the 
and the skin or mucous membrane When gold or platinum 
or implanti are employed, It is customary to implant one sew 1^ 
every square centimeter of tissue. They are Implanted all 
lesion and around its periphery The amount of radon In each sew 
varies from o 75 mlllicurie to i $ or 3 mflllcuries 
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TaAKSmONAL-CELL CARCIKOUA 

Hus type of tumor arises from tissues having abundant squamous 
ceD tissue ns for example the tongue floor of the mouth tonsils 
sinuses ducts of mucous glands etc. 

The rapidly growing forms of these lesions are difficult to recognize 
mkroscoplcaHy Quoting from Ewing** these tumors “probably spnng 
from gland ducts but may also arise from the general stratified layer 
of cells lining mucous surfaces They form sheets of rather small cells 
which are cuboidal or spindle-shaped They csdle little growth of 
connective tissue For th^ reasons they arc markedly radiosensitive,” 
The primary lesion Is usually very small and metastasis Is likely to 
occur early In the adjacent glands The surface is finely granular and 
fiat, giving the appearance of an erosion rather than on ulcer Climcal 
evidence of infiltration U usually absent This lesion is so small that 
it is frequently overlooked and the first evidence of its presence to be 
noted by the patient may be ^ndular enlargement. 

In the treatment of t^ type of malignancy the Importance of a 
biopsy must be stressed If the microscopic examination shows a transf 
tkinal*cell epidermoid carcinoma then the best treatment Is radio- 
therapy combined with surgery Gold radon seeds may be implanted In 
the tissues surrounding the primary lesion after Its removal with 
wrgfad diathermy Metastatic glands are treated with heavily filtered 
roentgen rays or radium. 


facet's disease 

Darier *• Pautrler * Fraser * and others have made careful studies 
of Paget s disease of the nipple As a result of these Investigations 
^hile there b no unanlnfity of opinion the consensus la that Paget s 
'fiicase of the nipple is a carcinoma of the intra-epldermal portion 
of the mammary duct also that Paget s disease Is cancer from the 
very beginning The distinctive inicrosc»pic picture mdudes the ta- 
c^cd Paget cell These are sharply define^ large epithelial 
wl^ contain a dnglc large deeply stained nudciu 
Paget s disease of the nipple occurs rarely In men. Most of the 
occur in women It ts an uncommon rather than a rare disease, 
breasts may be attacked It seldom occurs before the age of 35 
Is iio^ ^ut sooner or later there is evident cardnoma of 
^he^east with metastasis to the axDlary glands. 

The clinical picture Is not always the same. The usual picture is that 
f*®*harply marglnated eczema snirounding the nipple The eruption, 
“owevet does not yield to any of the therapeutic agents employed 
w eczema, induding small doses of roentgen rays The stubbornness 
wcaucTu age of the patient sex, sharp margin percent erosions 
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infiltration retraction of nipple and perhaps some pain should make 
one suspicious of the true nature of the affe^on Instead of an eczema 
like eruption the condition rmi> consist of Infiltration of the nipple or 
the nfp^e ma> be keratotic or verrucous and is usually retracted 
It Is mnnse to depend on clinical diagnosis WTien a nipple or a breast 
has been normal and becomes abnormal and the condition does not 
respond immediate!} to conventional treatment, a careful microscopic 
study of the tissue should be made 

Treatment — Cases have been permanent!} cored with roentgen 
ra}^ and radium but such treatment Is uncertain It is now the con 
sensus of opinion among dermatologists that as soon as the diagnosis 
is establish^ maslectom} with removal of aaniar> glands should be 
performed 

ExTaAiiAMiiASv Facet’s Disease— Paget s disease has occuTred 
on the penis scrotum, perineum, pubic region umbilicus bp nose 
cheek, forearms trunk ears and tongue In fact it ma} occur In 
almost any location In such instances the growth begins in the 
epjthehum associated with the cutaneous appendages Chnlcall} extra 
n a mm a r y Paget s disease ma} resemble Bowen s disease ecrema, 
psoriasis, basal-cell epithelioma squamou5<eIl epithelioma and other 
diseases. As a rule the diagnosis can be established b> microscopic 
examinatioa 

Treatment consists of removal or destruction of the lesion with 
surgical diathenu} or scalpel surger} 
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BOWIN’S DIBIAaE 

Ongmally, tMs condition was thought to be a forerunner of cancer 
It was known as Bowen s prccancerous dermatosis It Is now known 
to be cancer from the beginning — an intra-epidennal carcmoma. There 
may be a single lesion or multiple lesions They are roost common 
on the trunk and extremities but may occur in almost any location, 
even In the onficdal mucous membranes Clinically, they resemble the 
flat type of basal-cell epithelioma — multiple eplthdiomatosis cutis 
They have a well-defined margm and a dark red color They may be 
dry and scaly or edematous ezudatI^^ and erodetL As a rule, there is 
very little Infiltration, espedally m the early stages Evolution is slow 
and the degree of malignancy is low Metastasis does not occur CUn 
ically, the affection must be differentiated from basal-cell epitbeComa 
squamous-cell epithelioma, ecxema, psoriasis, and other dennatoses. 
The disease can be cured with roentgen rays radium or with electro- 
desiccation. 
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UELANOUA 

The term mdcmoma Is ordinarily used to designate a pigroentrf 
malignant oeoplasm. Benign melanomas Include pigmented nevi tw 
blue nc\'us of Tltchc and the mongolian spot, >riifle m alignan t md 
anomas include meianocardnoma, nevocarcinoma melanosarcoma aM 
ne%-osarcoma. Melanomas probably all arise from a spedftc mesoblastic 
cell the chromatopborc. The term mtlanosarcoma has been used in- 
correctly as a synonym for meianocardnoma. Melanosarcomas are 
rare and arise in the choroid coat of the eve and In the blue nevus of 
Tikhe«* 
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The type of nevus that moat frequently gives nsc to melanoma Is 
the blue-black or slate-colored, smooth flat, hairless mole. Metastasis 
IS hkely to occur early The prognosis is grave Melanomas may occur 
at almost any age Ociasionily such an innocent condition as grana 
loma pyogenicum may markedly resemble a melanoma 

Lesions of this type have been cured with roentgen rays and with 
radium, but such treatment is very uncertain, as melanoma is radio- 
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resistant Perhaps the best treatment consists of the 
of a large dose of heavily filtered radium or roentgen rays followed by 
esdslon with the cutting current. Malignant cells may be found some 
distance from the periphery of the lesion especially in the subcutint^ 
ous tissue Therefore the excision should be wide at the surface and 
wider below — cone-shaped excision It should extend down at least ^ 
the mu'^Ie The excised tissue should then be carefully examJ^ 
under the mlcro-icope to ascertain so far os possible whether or not 
all the malignant cells have been removed ^T>en diagnosed before 
metastasis has oc irred and before there has been much local spread 
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Ing it is possible to obtain a permanent cure. After metastasis has 
occarred very little can be done filetastatlc lesions soon occur in the 
viscera and various parts of the cutaneous surface 

SAKCOSIA 

Sarcomas of the skin are the least common of the cutaneous mallg 
nant neoplasms They are formed of Immature connective tissue cells 
In the nonplgmented tumors the cells may be of the small or large 
round variety spindle-shaped or the mised-cell type The small round 
cell sarcomas are the most malignant and the fibrosarcomas and giant 
cell sarcomas the least malignant The more the cellular structure re- 
sembles adult tissue the less the malignancy 

TTie following classification of cutaneous sarcoma has been sug 
gested by De Amids ” 

I Localixed or multiple nonplgmented sarcoma. 

a Melanotic sarcoma 

3 Multlj^e hemorrhagic sarcoma of Kaposi 

i-ocallred Ncmpigmentcd Sarcoma — This variety Is the most 
benign. It appears os a single localized tumor pea to lemon sized 
usually the color of normal skin Earlv surgical removal offers the best 
outlook. 

Multiple Nonplgmented Sarcoma- — In this type the lesions vary 
In numlw from a few to several hundred These lesions may develop 
following the appearance of a singjc primary growth. They are pin 
head to egg-sired and are round or oval The overlying epidermis is 
smooth and shiny and tel^giectases arc frequently present The out 
look is serious Coley’s serum may be tned but it Is doubtful if 
ajiy benefit can be derived from IL Roentgen rays may be used pal 
hatlvely 


Bdelanotic Sarcoma. — This is the most malignant of the sarcomas 
Lesions usually start in the choroid layer of the eye or In the blue 
“cvQs of Tliche The cutaneous lesions are pinhead to egg-siied 
° j consistency and blackish In color The shape is oval or round 
^ sHgiitly elevated- These cases end fatally practically always unless 
detected very early Coley’s senim may be attempted Little can be 
done eicqjt In a palliative way 


^tuhiple Hemorrhagic Sarcoma of Kaposi — This affection a 
^ very malignant The sites of predilection are the extremities It 
frequently In males The eruption consists of various- 
Infiltrated, lilac-colored doughy plaques or collections of several 

J*7 
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The type of nevus that most frequently gives rise to melanoma is 
the blue-black or slate^olored smooth flat, hairless mole. Metastasis 
is likely to occur early The prognosis is grave. Melanomas may occur 
at almost any age. Occasionally such an innocent condition as granu 
loma pyogemcum may markedly resemble a melanoma. 

Lesions of this type have been cured with roentgen rays and with 
radium, but such treatment Is very uncertain, as melanoma is radio- 
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resistant Perhaps the best treatment consists of the admln lstrat imi 
of n large dose of heavily filtered radium or roentgen rays foIloTTed by 
eidslon with the cutting current Malignant cells may be found some 
distance from the penpnery of the lerion especially In the subcutam^ 
ous tissue Therefore the excision should be wide at the surface and 
wider below — cone-shaped exasfon It should extend down at least m 
the muscle The exds^^ tissue should then be carefully exatm^ 
under the microscope to ascertain so far as possible whether or not 
all the malignant cells have been removed TMien diagnosed 
metastasis has occurred and before there has been much local spread- 
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or many fmn, bean to pea-sUed, reddish or purplish nodulca Both 
types of lesions are usually present Occasionally there fa ulceratwm. 
Evolution Is slow, the lesions pentsl for month* and year* spontane- 
ous recovery may occur There fa always danger of a rapidly growing 
more malignant type of sarcoma as a complication Roentgen rayi arc 
almost a specific for this dfaease Arsenotherapy fa said to be of value 
(See article by MacKee and ClpoHaro ) 

Neurogenic Sarcoma,^ — ^Tbese are tumors arising from nerve tissue 
and may appear on any portion of the body They vary In sire from 
that of a pea to an orange or larger The color fa the same as that 
of the normal akin The prognosis fa poor True neurogenic sarcomas 
have a hi^ mortality and have a tendency to recur along the nerve 
trunk. 

Dermatofibrosarcoma — ^Darier *• reported four cases of dennalo- 
fibroaarcoma In 1924, Clinically, this condition fa characterised by the 
development In skin of sm^ hard infiltrating nodules which in- 
CTease in riie and number slowly to form a dense »derotlc, blobh 
plaque Later on stalked, pedunc^ted or sessile nodules and trnoOT 
project from this plaque. These neoplasms arc bard and may reach 
the siie of an apple. The tumors arc apt to recur after removaL 
Darier gave this condiUpn the name “progressive and recorring 
dennatofibrosarcoma.’ It fa asymptomatic, does not affect the generaJ 
health and does not metastasixe. 

It fa diflicult occuratelv to classify these tumors hfatologically The 
picture fa that of a fibromatous growth resembling very closely a 
spindle-cell sarcoma in certain cases 

The tumors are radioresistant In fact, they do not respond to any 
form of therapy except as In the cases reported by Senear Andrews 
and WiDfa ** in which there was no recurrence after complete eidslon 
of the mass. 

Melanotic Whitlow (Melaitoblastotna of the Nall Bed) — Tto 
fa a malignant dfaease of the nail bed which fa characterited by the 
formation of nodules of neoplasUc tfasue with associated formation 
of melanin about the border and beneath the nan . These lea ions are 
painful and the majority of the victims die in from four to ten 

Early lurgical removal or amputation fa the treatment of choice. 

Ljmiphosarcoma — ^Thfa condition usually arises In a sln^e ctoln 
of lymph glands and occurs late In life Lymphosarcoma fa very ma^ 
nant and markedly susceptible to radiabon The glands most f^ 
quently involved are the cervical nnd axillary glands. If ne^^ected 
these go on to ulceration 

Since this disease Is radioscnrftfve, roentgen rays and radium 
indicated. In some cases isolated Involved ^ands may be removed 
surgically 
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Miscellaneous Malignant Diseases 



FiO — LymphoWitfona 

Mlflcellanecms Malignant Dbeaaefl. — ^Tbe Splerfer Fendt sarcoid 
I* thcraglit by some to be a benign type of sarcoma. Serious diseases oi 
the bematopofetic system and retlculo-endothdlal system may cause 
tumors of the slcln-^cukemla cutis Hodgkin’s disease, 
fioides lymphoblastoma etc. Many such conditions are temporaruy 
amenable to roentgen-ray and radium therapy 




CHAPTER NINETEEN 


ELECTROSURGICAL CURRENTS AND THE HISTOLOGY OF 
ELECTROSURGICAL \SOU\DS 

John D Eixis MJ) 

For surgkal purp<»« a high frequency current Is an osdllflting 
current has'ing a rate a( frequency above the threshold rrhich pro- 
duces faradlc response due to conduction of the current mto the tis- 
sues Its virtue lies in the eOects resulting from the resistance of the 
tissues to the current, which manifests itself In the formation of heat 
and the local destruction of tissues of various and peculiar types 
It is my purpose to deal with a distinction in effect upon tissues of 
the so-called cutting current and the coagulating current m so far as 
Kcb disthictiaa eta be made and m a rodxraenfarj wa> with the dis- 
tiactloa In the quality of the current which products the cutting and 
coagulating effects The production technic, and tissue effects of 
fulgurating and dehydrating currents will be more briefly described. 
The commercial machines produced by different manufacturers vary 
greatly in construction and produce a correspondingly great variety 
m the quality of current 'Hie ohmic resistance Is often too great 
or too httie to give the desired effect end undesirable secondary 
famdic currents with tbdr resultant neuromuscular response are 
experienced when improperly constructed machines are us^ For ex 
*®ple It appears that the only way in which the sustained oscDiating 
‘^mrent of radiotron machines can be employed for coagulating pur 
poses IS by raising the amperage and voltage to a point where chamng 
of the tissues which prevents a dissemination of the coagulating effect, 
toon results On the other hand the spark-gap machine produces a 
current from which It is difficult to eHminate the coagulating effect 
of the damped current Inherent in the spark-gap machine The present 
*Mk of standardixatioD is unavoidable because of the difficulty in 
measuring arnperage or voltage during operation of the 
so that the proper strength of current used for coagulation 
or for cutting mtast be learned by experience with each individual 
madune 

A very nice balance must be maintained between voltage and 
“JP^age and also the capacity mductance and resistance must 
the detenninatloo of the particular current used 
Doyen s earliest machine produemg a hl^ vmltage and hl^ fre 
of oscillations but a low amperage was equipped with a trans- 
spark gap and ojfldenser attached In drorit with an Oudin 
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therefore undamped oidllations The oscillating cunents from radio- 
tron machines present a precisely determined wavelength. In contrast 
to this the oscillations of the spark-gap machines are composed of 
a mixture of waves of different lengths It is not to be supposed that 
in actual practice damping Is the only factor which distinguishes the 
cutting from the coagulating current. The elevation of both amperage 
and voltage within certam limits produces more coagulation^ while 
the increase in frequency in the undamped current up to a certain 
optimum of several mUlion per second tends to produce a more smooth 
and uniform cutting effect. The duration of the application of current 
to tissues and the density of current as conditioned by the sue and 
shape of the active elective or cutting point also function in the de- 
tcr^nation of the extent of the area of coagulation By lowering the 
Voltage of the coagulating current to a minimum the slow beating 
effect on tissue produces what Clark called electrodesiccation a de- 
hydrating change without electrocoagulation 
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GENasAL Eftects or the Cottino Cubkent on Tissues 

The techmc of electrical cutting is the most recent development in 
surgery Smooth cutting depends in part upon the fre- 
of the cttdTlatlons and upon the adjustment ot a spark-gap 
bj a frequency of 50,000 to 80 000 while with a radJotron 
^chlne exhibiting a frequency of often more than 1,000/xX) the 
«|ue el^tode can be handled just as a plain scalpel The electrode 
guoes through the tissues without the necessltv of pressure One has 



Ele ctrosurgi aJ CurrcntB 


2 rCik4ftar IV 

iTabw n 

coD Later he used the entire solenoid (Oudln coilj as a secondary 
coD, taking the current off at both ends, producing the so-called 
biterminal current The earlier machine supplied a fulguration cur 
rent, while the later one furnished the current we now call electro- 
coagulating Charring of tissues In fulguration prevents penctrition 
of the coagulating effect 

The Cutteko Cumknt 

The production of the cutting current came many years later, and 
is just now being widely discussed In German literature by Kuecken 
and Boederlem In the Gynecological Cliidc of the University of 
Munich, and by Keysser a former associate of Lexer The principal 
French contributors ore Champy and Heltx Boyer, while in Engird 
some experimental work has b^ undertaken In London by Sampson 
Handley, Gordon Taylor, and Douglas Harmer In America, several 
important surgeons are now interested in the possIbiUties of the cut 
ting current 

This cutting current depends for Its peculiar surgical effects and 
characteristic tissue changes upon the amount of damping— or 
rather lack of damping — of Its wave trains It b safe to say tlat the 
more nearly a perfect, sustained unlntermpted oscillation b exhibited 
the more nearly the wound produced approximates that of a surgical 
scalpel The exact wave forms produced by the various surgical ma 
chines during their application have not yet been actuallv photographed 
with a catb^e ray oscHloscopc because of technical difficulties in 
projecting the shadows of the Individual wave of oscillations at such 
high frequency as the ernes now used and because these osdUalions 
are affected by various adventitious factors of damping and second 
arily Induced wave forms 

The production of a high frequency surgical current depends upon 
the oscillation of electrons which perform a pcndulum-Uke move- 
ment There are two fundamentally different metbocb of obtaining 
these oscillations In the first just as the swinging of a pendulum geb 
smaller and smaller on account of the friction resbtance so In the 
spark-gap machine the oscillations of the electrons slowly decrease, 
because in the spark gsp they arc damped by air resbtance We deal 
therefore, in spark-gap machines with damped high frequency 
lations In the second methexi, undamped osdllatitons are generated 
by means of radlotrons. These machines emplcy the same radlotrons 
or racho tubes which are used in the wireless and In broadcasting 
We know that In radlotrons a pure current of electrons b flowing 
which b rhythmically Influenced by the continually changing charge 
of the grid between the anode and the cathode In the tube. Thb b 
the mechanbm by which sustained oscillations are generated. Since the 
radlotroQ b evacuated as far as possible — that b free from air — the 
oscillatloas are mt damped by air resbtance of any kind and are, 
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The Dehybrattnc Cut 

By a sli^t change In voltage and amperage a cutting current can 
be reduced with enough coagulating characteristics to seal the smaller 
blood vessels along the edge of the cat in an area of so-called dehydra 
tion, which is wWte and presents cells with shnml^en contour and 
pyknotic nuclei the fluid contents having evaporated The skeleton 
contour of the cells is distinguishable The cytoplasm stains vividly, 
while the nuclei are byperchromatlc. 

General Effects of the Coagui-^tino Current 

ON THE TtSSUES 

This tissue effect Is produced par excellence by a high amperage and 
a strongly damped current in a spark-gap machine or hy raising the 
voltage and amperage of the radlotron machine A lower frequency 
of osdUations is necessary iKan for cutting purposes Wdespread 
coagulation can easily be produced with a spark gap machine without 
charring or carbonJflation of the edges of the wound (Fig 3) In the 
use of this as in the cutting curreot, the electrode is brought in con 
tact with the tissues and ^n the circuit is closed If the circuit is 
dosed before the contact is made sparUng acrcss from the electrode 
to the tissues may result m charring This xonc of charring interferes 
with the dissemination of the coagulating current and limits the coagu 
lating effect It is also improper lo remove the electrode from the 
tissues until the oinrent Is opened This sparking from the electrode 
to the tissues besides the charnng effect also Induces faxadic extra 
cunents and muscle jerking which mterfere with the delicacy of the 
operation Small areas of coagulation assume the form of a half ^obe 
OT an Inverted cone the base of which is on the surface of the tissue 
b^g cut Two definite zones can be described in the coagulating effect- 
inner zone Is blanched and the zone external to thi^ is hyperemic 
m appearance. The inner zone in hfatologic preparations presents a 
blue nudear staining, e g hematoxyhn contrasting with the red eosin 
•t^inhig of the intact tissue The tissues so affected are somewhat 
^nmken and the nuclei have lost their definition and stain poorly or 
u^ppear This is the typical picture of coagulation necrosis The pro- 
are spilt, freemg blue staining add radicals with a probable 
^crease in the local hydrogen potential. According to Doederleln the 
protein hydrosol is changed Into a hydrogel This inner zone passes 
over into an fll-defined outer xone of shriveled cells with pyknotic 
Jk?” ® region of dilated vesseb The faster the tissue dies 
u>e more It conserves Its original form and shape (Ernest) The pri 
^ ^ identical with necrosis of ordinary skin 

applies to prepamtions made immediately after the opera 
^ Pr^ratlons made several hours or days later show the outer 
«Jne being Invaded by fibroblasts round-cell accumulation and for 
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the Impression that the tissue melts under the influence of the elec 
trical current Kirschner, for this reason, has given it the name of 
“melting cut” This incision has the gross appearance of a scalpd 
cut (Figs I and 2) Kelly has called this procedure “acusectloo ” 
and Keysser has described It as ‘akutoray The histologic effects 
on tissues can be described In tones the innermost being a rone of 
mechamcal disruption of tissue and explosion of cells Ihe question 
of whether this effect is produced by molecnlar dissonation, due to 
the assumption by the molecules or atoms of the tissues of a new 
rate of vibration, causing dissolution of the molecular structure, as 
postulated by Oudin, or whether It is merely a thermal effect due to 
the sudden expansion of the cell rriicn its liquid contents arc converted 
to steam, as JeUincL thought, is speculative and need not interest us 
here Just outside of this sone of tissue disappearance is a lone of 
elongation or attenuation of cells, this drawing-out effect being seen 
principally in the nuclei which are more fluid than the tytqa l a sm . 
Kawamura described radiating lines of riraflarly attenuated cells run 
ning out from areas of electrical injury in fatal cases. Depending 
upon the fluidity of the tissues, there Is a varying amount of change 
In the orientation of these eiongated cells so that they come to he 
parallel with the direction of the cut. This effect is seen at Its maxi 
mum in soft connective tissue or muscle, and cannot be produced In 
the stratum corneutn of the skin In parenchymatous organs, this ek»- 
gation is transmitted aiong the nearby blood vesseis perhaps becao^ 
the tissue surrounding the vesseb is leas resistant than the vessel wall 
itself 

WHdermuth, assuming the realstauce of a chemically pure physio- 
logic salt solution of a temperature of 18 C (644 F ) as 1 esti 
mates the specific resistance of the various tissues as foIlowB 


Fatty tissue 19*4 

Brain tissue 5 5“^® 

Pulmonary tissue 3 S~ 

Liver tissue 2-8-33 

Skin 25-30 

Muscle 1-2- I 5 


Blood approximately i 0 

The higher the fluid or blood content of an organ and the lower Its 
fat content the less Its resistance to electric section. The great f*" 
sistance in cutting throu^ fat, as compared to musde and shin at 
first disturbs the surgeon habituated to the scalpel which cuts lat 
more readily than muscle and skin TTic variation of resistance to 
electric cutting necessitates a readjustment of the machine as one 
passes from s i into fat, and then into muscle or parenchymatoos 
organ 
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The Dehydkating Cut 

By a shght change in voltage and amperage a cutting current can 
be reduced with enou^ coagulating characteristics to seal the smaller 
blood vessels along the edge of the cut in an area of scKalled dehydra 
Uoi^ which is white and presents cells with shrunken contour and 
pyknotk nuclei, the fluid contents having evaporated The skeleton 
contour of the cells is distinguishable. The cytoplasm stains vividly, 
while the nuclei arc hyperchromatlc. 

General Eftects of the Coaoueatino Current 
ON THE Tissues 

This tissue effect is produced par eicclIeDce by a high amperage and 
a strongly damped current in a spark-gap machine or by raising the 
voltage and amperage of the radlotron machine A lower frequency 
of oscillations is necessary for cutting purposes Widespread 
coagulation can easily be produced with a spark-gap machine without 
charring or carbonlfl^tion of the edges of the wound (Fig 3) In the 
use of this as in the cutting current the electrode Is brought m con 
tact with the tissues and Aec the aremt is closed li the circuit Is 
dosed before the contact Is made sparking across from the electrode 
to the tissues may result in charring This lone of charring interferes 
with the dissemination of the coagulating current and limits the coagu 
Iflting effect It is also Improper to remove the electrode from the 
tissues until the current Is opened This sparking from the electrode 
to the tissues besides the charring effect, also Induces faradlc extra 
currents and muscle jerking which interfere with the dehcacy of the 
operation Small areas of coagulation assume the form of a half globe 
w an inverted cone the base of which is on the surface of the tissue 
b^g cut Two definite rones can be described in Ibe coagulating effect 
The inner rone is blanched and the rone external to this Is hydremic 
In appearance. The inner ?one in histologic preparations presents a 
blitt nudear staining e g bematoxylm contrasting with the red eosin 
of the Intact tissue. The tissues so affected are somewhat 
^hnmken and the nudel have lost their definition and stain poorly or 
^ppear Tim is the typical picture of coagulation necrosis The pro- 
teins are split freeing blue staining add radicals with a probable 
in the local hydrogen potential According to Doederldn the 
bydrosol is dmnged into a hydrogel This inner zone passes 
®ver into an iD-defmed outer rone of shriveled cells with pyknotic 
nwlei and a region of dilated vessels The faster the tissue dies 
^ more it conserves Its ongmal form and shape” (Ernest) The pri 
“cct of the heat Is identical with necrosis of ordinary akin 
preparations made immediately after the opera 
^ Pi^rations made several hours or days later show the outer 
«»e being Invaded by fibroblasts round-cell accumulation and for 
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eign body gfant-cell formations Robertsoo and Boyd have isolated 
from the tissues coagulated by beat two Immunologic^ly specific toiic 
proteins One, diffu^ble and thermostable, they term a ^neurotcno ” 
and the other thennolabilc and colloid^ a '‘necrotoxln ’ Pfeiffer, 
and Becky and Schmitz have Isolated a toxic protein from the urine. 
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It is probable that these taxins produce the outer area of secondary 
necrosis 

Nleden has pointed out that deep coagulation even In the inner 
zone of complete necrosis is always uneven. In experiments In assch 
daUcm with the physicist Weiss be tried to account for the 
ness and the direction of penetration according to the distributl^ 
of stream lint | oduced by different shapes of electrodes and 
\’oriat]on of r litance displayed by the various tissues This varia^^ 
makes the <' -ctlon of penetration and deep coagulation impredict 
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ible, and the resulting tissue Injury one of the most dangerous factors 
ooe deals with in electrosurgery After coagulation In the vidmty of 
large vessels a fatal postoperative beroorrhage may occur as the 
result of an une:xpected necrosis ol the vessel vralL 

Spzanc Effects on Dipfesent Tissues 

Skin preparations were first studied In our erperiinents to determine 
the type of injury produced by the minimum amount of cutting and 
coagulating current which would leave a visible impression on the 
surface. Later attempts were made to inase the skin of the human 
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Fib, 4, — CocopirtMQ f pttmuy unloei bttwt m d«tro«Qiakal knife woondt, A aad 
•aJpel cootrol woondi, B (Reprinted Irom JjOLA. 96 6-18, 1931 ) 


^ rabbit and frog with a current producing a purely cutting effect 
^thout necrosis In all skin possessed of a stratum corneum l.e In 
^ types employed except that of the frog specific cutting effect with 
^t coagulation could not be accompUsbed A narrow margin of coagu 
t^on bounded every Inasion although this was narrower (a minimum 
mm.) With the cutting thnn with the coagulating current The 
stratum corneum then resists the disruptive effect of the cutting 
onrent until enough heat is produced by tissue resistance to cause 
^gulation. At the time of in^on the epidermis is blanched and is 
because It Is shrunken The individual epithelial can no 
be discerned plainly in the stratum corneum, while In the 
^ta mucosa and germmatlva, the cells assume somewhat the ap- 
of those in a normal corneous layer The cells In the 
of^ ^ shrunken together and have dark spindly nuclei The fibers 
we connective tissues of the corium are ether coagulated adjacent 
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to the cut or hnve lost their fibrfflary structure and appear as con 
^omeratfi masse, often resembling hyalin In appearance. They can 
no longer be dyed red in a hematoxylln-eosin preparation, but turn 
slightly blue Between these close-pressed masses appear shrunken 
nudei When the cut reaches into the fat, only the connective tissue 
of the fat IS changed, the fibers being broaden^, dyed blue, and con 
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Pn. 5 —TewO* ftreafth oi wound boUlnf in lUn cl dogi The ititoftk 
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lUjbt d ebjrl i if l on b iwed, u in Fit, j (Repcisted from JA MA . 96 16-18, iw* ’ 

tainlng pyknouc nudri In the atratum retlcnlaro of the coninni 
tened gas bubbles appear Keysscr and Sdiridde seem to be the 
to describe this phenomenon nnd Schridde saw It also in the 
dennla In the skin of the rabbit, connective-tissue changes ^ 
around the sweat glands at some distance from the region of^ 
dslOD and the hairs are fragmented m the changed area around 
cuU 

The necrosf roduced by the minimum of coagulating and cutting 
current whici viTl leave a visible Impression on the surface of all 
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the shns provided with a stratum comeum presents no difference in 
type of tissue injury from that of coagulation described above We 
conclude, then that it is not possible to produce a purely cutting effect 
without some necrosis on a skin with a horny layer This shght 
necrosis produced by the cutting current does not, however always 
preclude healing by primary intention as I found In another experl 
ment performed to test the tensile strength of wound healing on dog 
skins. In this experiment 6o per cent of electrically produced wounds 
showed primary union in comparison with 97 5 per cent of primary 
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^on In scalpel wounds (Fig 4) I\Ticn union did occur however 
^ ®^cctnc wounds were somewhat weaker than the knife wounds 
'^tll approximately the twenty fourth day of healing Figure 5 rep- 
resents m a brok^ line the strength (expressed in Gm ) of union 
of centimeter length cuts pulled apart with a tensiometer on different 
of healing of dog 5^ This curve represents the 60 per cent 
®lhe electric cuts which healed by primary intention. The continuous 
the 97 5 per cent of scalpel woimds. 
that In the mid-penod of healing the electric wounds 
m 'veaker At 24 days the two curves have not yet approxi 

when heavy dehydration is employed (Fig 6) 

^Ihe effects of the cutting current on skeletal mu^es and the mus- 
of tire stomach and Intestines were studied Incisions may 
rrroy made without any rone of coagulation whatever There are 
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a change of orientation and shape of the superficial ceOs and a sealing 
of the capHItries and lymphatic channels These incisktns heal ^rith 
approximately the same tcnsOe strength as cuts made with a scalpel, 
and without secondary necrosis or {nfection (Fig. ?) Figure 8, repre- 
senting tests on muscle section and healing shows no Important weak 
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ne« of the electrical wounds at any period of h e a lin g. Fig ure Q * 
comparison in healing of electric anri Kalpcl gastrotomy 
curves of healing for the electric wounds coQsldwrd both as to 
ity and time of attaicuneot of maxhnutn strength, entirely comparable 
to the scalpel /-junds of the muscle wall of the stomaclL 
Pnmarj r dermal heoltng prraupposes two factor*. La, a 
tlon of a <■ ete fibrillary fibrin across the wound and satisfactory 
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fibroplasia. Baitsell Hertxler and Hartwell have shown that fibrin 
and collagen are deposited in primary healing by a chemical reaction 
from prefibnn by the absorption of the edema fluid of a wound (Fig 
lo) This appears to them to be entirely independent of cellular activ 
ity and conditioned by the hydrogen potential of the wound Ffbro- 
occurs first by sterectroplsm of wandering tissue cells or 
dasmatocytes along the fibrin network and later by proliferation 
of these cells produang fibroplasia. This mechanism was described 
in 1914 by Hamson, and the work has been studied and corroborated 
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recently by Baitsell Wereschinskl and Carrel The last has shown 
the formatl\*e sPmulus to fibroplasia is not found In the blood 
plasma, but Is a local product of the Injured tissues Baker and Ham 
niett, working In Carrel s laboratory found that the formative stlmu 
l^fdoes not depend upon the amino aads that the wound or adjacent 
contains but is a protein cleavage product contalmng a sulfhy 
^1 group The elaboration of this essential stimulus for cell mulb 
P^J^^on IS apparently not interfered with by the application of the 
current to muscle or stomach and In some Instances to skin. 
P^^^bon of a fibrillary fibrin network is generally not demon 
~®We after electrosurgery Followmg the advice of Hertiler I at 
l^^ted to demonstrate this network with a Weigert Pal stain, and 
mth the Kolschetxskl modification but found only a granular 
““bn deposition such as one sees In wounds healing by granulation 
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Electrosurglc*! Current* 

The coagulating current applied to skeletal muscles and stomach, 
produces the same Inverted lone of coagulation as described In the 
deeper layers of the skim The appearance of the coagulated muscle 
after a few days resembles hyalin m a necrotic are* ultimately but 
rounded by a connective-tissue capsule or absorbed and replaced by 
fibrosis 

SpEcmc Effects on Blood Vessels 

The discussion of the effects of these currents on the blood vascular 
system can be divided, for clinical purpose* into 

I CapIDary bemostasis in vessels of the sixe which do not usually 
bleed after the hemostat Is removed in ordinary surgery e g., lapa 
rotomy wounds 

3 The coagulation of moderale-siicd vessels, such as the ones which 
must be ligated before the hemostat Is removed 

3 The closure of artenes and veins of the sUe of the radial artery 
or larger 
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Hemostasis in Capillaries, Arterioles, and Venule*. — -When tis- 
sues are severed with the cut^g current without any une of coagu 
latlon capillary hemoirhage results (Fig ii) which suddenly 
a few minutes later even In such vascular tissue or muscle or kidney 
with a faality that surprises the sar^om This unusual effect was first 
ln\*estigated oy Hdtz Boyer who noticed in histologic preparatJo^ 
the transp' ion of elongatioo and stretching of the cells of the per* 
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vascular sheath to a pwmt several mllbmeters from the cut end of the 
CBpaiary There is an abrupt change In the muscular waD of \Tnules 
and arterioles, causing contraction and fusion with obbteration of the 
lumen at the point of severance. The artenole in particular often be- 
comes tortuous for a few millimeters (Fig 12) The vascular lumen 
is oeduded by the collapsed walls and the few epithelial linmg cells 
which are tom off and seen free In the lumen In some specimens no 
endothelial changes are seen except a curious wave like wrinkling in 
transverse ridges just at the point where the lumen begins to contract 
It did not appear to Heltz Boyer that the existence of a few avulsed 
cells m the lumen was sufficient to account for the sudden hemostasis 



inffie capillaries and artenoles after cutting and It was suspected that 
there must be a rapid and abundant liberation of thromboianase from 
•Urition of the vascular wall The following experiment was under 
^cn The serum of rabbits’ blood was placed In parafBned tubes 
Small well polished pipettes were Introduced into rabbits veins and 
arteries without touching the edges of the wounds of entrance These 
Vessels were then sevcriS i to 2 cm from the pipette point with un 
damped current and with the scalpel The pipettes were withdrawn 
and ^ced in the tubes containing serum The pipettes from the 
Vessels electrically damaged caused Immediate coagulation of the 
serum while those from the vessels with the knife wounds caused no 
coagulation of serum for 10 to 12 min which is the same time that 
^gu^on occurred In the control rabbit serum. They inferred from 
^ that abundant thrombokinasc was hljerated from the smaller 
walls by the action of the electric current 
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Electric Ligation of Small Vessels. — Vessels of a sigr wfaldi must 
be ligated to control bemorrbage In ordinary singery are not generally 
successfully obliterated with a cutting current Either they must be 
touched with a coagulating current or the bemostat which occludes 
them must be touched, in order to produce successful hemostasis. The 
less the tissue surrounding the vessel is gripped with the hemostat, 
the less the area of necrosis formed. The smaller the amount of 
necrotic tissue, the greater the chance of absorption of thig tissue 
without a slough, and the less the chance of infection or secondary 
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hemorrhage from the coagulated vessel We experimented In coagula 
tion of the splenic vessels and the radicals of the supenor mesenteric 
vessels adjacent to the small gut in the dog and found that these 
were best occluded by use of tbe coagulating current (Fig 13) 
walls present the same changes that occur m the capillaries on sectiom 
It Is possible, however to exhibit enough coagulating current to break 
the vessel all into fragments and produce hemorrhage or to explode 
the brittle collapsed and constricted wall a few millimeters from the 
region of hemostasis As one becomes more efficient there Is a tempta 
tion to employ more voltage and a shorter time This Is dangerous. 
It Is easy to generate a cloud of steam at the point of applicad^ 
which pushes ir tbe vessel lumen exploding instead of sealing it. 
It fa my opin that the successful coagulation depends upon the 
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mechanical effect of constriction of the lumen and not on thrombus 
formation The cells of the muscular layers appear crowded together 
and stained blue. There are the usual nuclear changes which accom 
pany electric coagulation The Intlma Is seldom avulsed and few free 
epithelial cells appear In the lumen (Fig 14) If the vessel Is coagu 
lated m the solid tissue of an organ the vessel change does not extend 
beyond the tissue necrosis In the parenchyma of the organ This UmJ 
tatlon of change was first describe by KunUen and Vogel who car 
ried out experiments upon rabbits A lobe of the liver was fixed in 
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die abdominal wall and excised with a coagulating current The ani 
™als were killed on vanous days. The portal vein was injected with 
h^dia ink- Thrombi were found to form only as far as the tissue 
D^osis m the surrounding liver substance An elective depth effect 
of the current upon blood vessels did not manifest Itself bejmnd the 
^on of coagulated liver No secondary hemorrhages occurred along 
dw vessels. This agrees with my eipenence 

Sealing of Larger Veaaels. — Tinker has described the coagulation 
the blood in these larger vessels extending 11 ]^ mm, along the 
lomen. We were unable to demonstrate any such thrombosis in arteries 
Q veins a definite coagulation extendi not farther back fhan n 
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distance equal to the diameter of the lumen ^vben the vessel was 
coagulated with a current strong enough firmly to close, but not en- 
tirely destroy the vessel Even after several days this small red 
thrombus was stDl seen in the vessel merely as a coagulation throm- 
bosis the definition of many of the red cells being retained and the 
white cells appearing unchanged In morphology There Is no progres- 
sion in the site of the thrombus examined several days after the 
occlusion of the vessel According to Aschoff, this coagulation throm- 
bosis is In sharp contradistinction to true thrombus formation, which 
be describes as conglutination and aggiutuiatfon thrombosis. This 
latter process presupposes the local beaplng-up of platelets which 
process is one of the two primary factors In thrombus formation 
the other being stoppage of the blood stream. In my opinion the 
strength of the hemostatic effect in these larger vessels is detennlned 
by the shrinkage and collapse of the vessel wall and not by pressure 
from thrombus formation m the vessel Based on the Idea that satis 
factory sealing of these vessels Is accomplished by shrinldnR of the 
wall Harvey Cushing has orij^nated a novd manner of dealing with 
them in neurosurgery which is applicable in any region where the 
vessel Is exposed and free from the solid organs. A ball electrode 
about In. ID diameter is used In connection with the usual coagu 
lating current of a strength appropriate to the site of the vess^ 
Beginning at the clamped section of the vessel, its surface is gently 
stroked in a senes of short strokes, which results m pushing^* coo- 
tents of the lumen ^ck and sealing the vessel shut os one proceeds 

Conclusions 

The effects of high-frequency currents used in surgery depend 
definitely on the qualities of the current employed Two types ot 
electrosurgical machines are in common use one in which the ^ 
quency of oscillation is produced by multiple spark gap and the ot ^ r 
by radiotrons or radio tubes The first always produces a somewhat 
damped current The less the damping, the more nearly the cuttot 
produces a clean cut, like an ordmary scalpel wound the more the 
damping and the higher the ampera^ the greater the 
coagulation produced In the tissue at the edges of the Indslon Both 
the cutting carrent and the coagulating current have special India 
tJons and advantages in surgical pracdce. The radw Lmfe can^ 
made to produce a cut without coagulation as the current Is not 
damped- By increasing voltage and amperage in this machine a 
lating cut can be prwiaced but this is likely to be associated 
charring and prevents penetration of the coagulation into the 

Expciimeninl cuts were made with both types of current on the skin 
of the human dog rabbit and frog. The first three of these have a 
skin with a stratum comeum and In the presence of this layer some 
coagulation results before penetration of this skin can be accom- 
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plished even with a pure cutting current This coagulation does not 
necessarily interfere with primary heahng but only 6o per cent of 
the cuts produced in dog’s sLin healed by pnmary intention The 
skeletal muscles and the muscular layers of the stomach and intesPne 
can be severed with a cutting current without coagulation The phe- 
nomenon of vessel closure with a coagulating current is an Interesting 
one Involving collapse shrinkage and agglutmation of the vessel 
waDs without extensive thrombus formation A large amount of 
thrombokinase seems to be liberated in cutting capfllaries and small 
vessels There are many senous errors to be avoided m coagulating 
NTsscls Too rapid coagulation causes explosion and subsequent 
bcmorrhage 

In coagulation of tissues the specific resistance of the tissues vanes 
treroendously eg fat is more than eight times as resistant as muscle 
making the direction of deep coagulation uncertain 

The present tendency In electrosurgery is toward the use of cutting 
currents and away from massive coagulation as being unsurgical and 
dangerous 
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CHAPTER TU'ENTY 


ELECTROSURGICAL METHODS 
William L Clark, M D 

The value of electrosurgical methods m general surgery has been 
established These methods are gradually coming into more general 
use and are growing In Importance to the surgeon. Owing to this fact 
an eiposition of the newer units is herewith presented for the infer 
matian of physiaana not yet familiar with their advantages and dis- 
advantages The present chapter will deal with the more useful elec 
tiosurgical methods upon the basis of the effects produced in the 
tissues, which will be classified as electrodesiccation electrocoagula 
hwi and the high frequency knife 

Euxtbodesiccation and Electbocoacuiation 

There fa an impressiOQ among many of the profession that the 
electrodesiccatloD and electrocoagulation methods are one and the 
same. This fa an error Inasmuch as the effects produced on the 
tissues are quite different and these can be readily demonstrated 
both clinically and histologically The type of high frequency current 
by which electrodesiccation is produced fa of relatively high voltage 
and low amperage whereas the current by which electrocoagulation is 
produced fa of lower wltage and higher amperage- This variability in 
factors permits the surgeon to utflue the current to best advantage 
in a wide range of neoplastic lesions 

ElectrodesiccatiorL — ^The electrodesiccation effect produced by 
t« application of one of the forms of high frequency c u rrents to the 
ffasues was first recogniied by the writer m 1908 and it was described 
by him before the Amencan Electrotherapeutic Association in Sara 
toga Springs N \ In 1910 It was demonstrated that benign or 
|?^bgnant growths of small or moderate sixe can be destroyed by 
the utiliiation of heat of Just sufficient intensity to electrodesiccate 
or dehydrate the tissues Tlie beat for the purpose fa produced by a 
®®opolar high frequency current of the Oudm type the current 
o«ng conducted to the lesion by means of a steel needle or other 
pointy metalhc applicator Either a smgle or a multiple spark gap 
®opIoyed hi the circuit but It must be so constructed as to be 
t bi refined regulation The prefer current strength necessary 

destroy growths of different types and sizes can be learned beat 
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from actual experience. The electrodealccatlon effect may be pro- 
duced in the tiaues either by delivering the current through a short 
air space to the grow t h to be treated, by touching the surface with 
the electrode without an air space intervening, or by inserting a needle 
electrode more or less deeply, the method of application dependuig 
upon the type of case under treatment, whether the affection fa super 
fidal or deep, and also upon the degree of tfasue destruction desired. 
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Tbe elcctrodeslccation method >»iUi modification of technic is used 
advantageously when the lesion is comparativelv superficial and local 
iied and when it is desired to avoid a contracted acatnx It is subject 
to such control that if the technic is correct an esceedin^y small 
growth e%Tn on the cornea, can be successfully treated without im 
painnent of vision or the subsequent formation of discernible scar 
tissue- A small growth on the vocal cords may likewise be destroyed 
without impairment of the voice Likewise such a delicate structure 
as a hair fdhcle may be destroyed quite as accurately by electro- 
desiccation if correctly employed as by the electrolysis needle 
The electrodesiccation method has been found to be most satisfac 
tory for the treatment of locakied epitheliomas or sarcomas occurring 
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tipon cQtaneous surfaces or accessible mucous membranea If the lesion 
is extensive and of a very malignant character wide resection after 
ekctrodesiccation with the electrosurgical knife is a practice to be 
recommended Likewise electrodesiccation can be employed advan 
^^Seousiy with a good curative and cosmetic effect in the treatment 
Of such bcmgn lesions as warts moles nevus vasculosus and pig 
®entosus angiomas tattoo marks xanthomas lupus vulgaris and 
Erythematosus chronic varicose ulcers localiied infections such as 
rarbuncles certain cases of exostosis as of the hard palate epulis 
Etikoplakia papillomas urethral caruncles cervical erosions endo- 
EETJ^tis hemorrhoids infected tonsils and some other lesions 
HMc in competent hands electrodesiccation has been successtuUy 
in aD the above-mentioned lesions it might not be the b«t policy 
0 employ it In every such case Some of the conditions might even 




4 [^S 5 ?n Electroffurgical Methods 

be ag^vated if the method is enpfoyed by one not cjpcriesiced in its 
use ElectrodeslccaUon is therefore but one other method from which 
to choose after a correct diagnosis has been made by surgeons con- 
versant with its uses and limitations 

Sectrocoagulatioti, — Electrocaigulation is produced by a bipolar 
high frequency current of the d Arsonval type. The tenn diathermy 
is g^eraliy employed to identify the d Ar^nval current The defi 
rddon of diathermy a^^roved by the Coundl of Physical Therapy of 
the American Medical Association is as folloira A terra employed 
to designate the use of a high frequency current to generate ^t 
within some part of the body The frequency must be greater than 
the maximum frequency producing neuromuscular re^wnse. The 
oscillations may be a frequency nin^ng from several hundred thoc 
sand to several mfEion cj^des per second ^Vhen such a current Is 
passed through the body at a sufiSdent voltage and amperage, the 
resistance offered by the tissues intervening between the electrodes 
causes heat to be generated in such tissues It was d Arsonval who 
draonstrated that passage of high frequency electrical currents 
through living tissues causes neither direct rw)T indirect arntractloc 
of muscles but does cause the tissues to become heated. Nagelschmidt 
of Berlin, m 1907 apparently was the first to apply this preperty to 
human bdogs for thOTpeutic purposes, and to gjve it the name of 
diathermy — heating through. The rise m temperature depends not 
oily on the amount of energy absorbed but also on the efficiency of 
the orculaticm in carrying off the beat and maintaining normal 
temperature.' 

Either a single or a multiple spark gap may be employed for dectro- 
coagulatioo, but a good mult^lc igjark gap is preferred smee the 
current can b© Pepped up by its use. The current producing electro- 
coagulatioo la more penetratiog and intense in action than that pro- 
ducing the electrodesiccation effect In accessible locations it Is utilized 
to destroy larger tissue growths It is also useful in cases where there 
is extensive bone Involvement 

There are many variations of tedinic in the application of the 
dectrocoagulaticm method to suit the requirernents of Individual cases. 
The se v ariations ca n not veiy well be described with sufficient clarity 
to permit one to practice tnera without other study They must be 
learned from praciical experience as well as study if one expects to 
«cd in thdr use. The Iconic for the uncomplicated case of some of 
dectrosu^cal operations will however be described later on In 
^ These descriptions will guide the beginner, but the infer 

mation ^ven for reasons stated previously must necessarily be 
rudimentary 

\Vhether elcctrodesiccatlon or that phase of diathermy designated 
w the electrocoagulation method ts employed the aim should be to 
destroy the growth -tomplctcly at a single operation In lesions involv 
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Ing cutaneous surfaces the devitalized tissue should as a rule be 
removed immediately either by exdsion or curettage which usually 
can be accomplished without hemorrhage In Bome i nstances it is best 
to permit the electrodesiccated slough to separate naturally without 
curettage or eidslon For example it is best not to excise or curette 
an angioma after electrodesiccating it The instrument used for exd 
slon should if possible, cut through the tissues already electrocoagu 
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lated and not throng the viable tissues beyond It If necessary, the 
base may then receive further clectrodesiccjdlon or electrocoaguUtioo 
treatment 

Excision or curettage immediately following electrodesiccation or 
electrocoagulation Is practiced less frequently in lesions within the 
mouth, or on mucous membranes elsewhere than upon the skin sur 
face, owing to the greater possibnity of secondary hemorrhage which 
is due to the maceration of the tissues by secretions, and also to the 
liquefaction necrosis caused by bacterial invasion \\Tien eidsion or 
curettage following electrocoagulation is not practiced the devitallied 
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tissue is permitted to slough naturally and to separate by degrees 
The time which elapses before separation of the slough depends upon 
the character of the tissue destroy^ whether dense loosely combined 
friable, or necrotic, and also upon its anatomic location It may tale 
but two days m some cases for the slough to separate, and in other 
mstances it may take as long as seven days Bone or cartilage when 
subjected to electrodesiccation or electroaiagulation will sequestrate 
in from about six weeks to two months depending upon the intensity 
and quahty of the current employed for its devitalization 
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kiLacTiiosuiicicAL Methods and Iekadiation 

eiectrosurgical methods radium and x rays are so frequently 
«npIoyed together in the same case one method cannot be properly 
without also consIderiDg the others In dealing with loccUnd 
malignant lesions the superionty of these eiectrosurgical 
over irradiation Is shown by definite histologic changes and 
^ the critical comparison of climcal end results may be ex 

^ where eiectrosurgical methods are employed 

^ diseased tissue only is destroyed and the vitality of the sur 
nonnal structure is conserved Subsequent treatments by 
should they be necessary offer quite as good a pros 
of succea as though the tissues had not received previous treat 
conservation of the vitality of the adjacent tissues 
IrtV 1 irradiation of such intensity as to produce a 

effect upon the cells of malignant or other types of growths 
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lated, and not through the viable tissues bej-ond IL If necessary, the 
base may then receive further clcctrodcslccation or clectrocoaguJatlaa 
treatment 

Excision or curettage immediately following electrodesiccation or 
electrocoagulation b practiced less frequently In lesions within the 
mouth, or on mucous membranes elseivhere, than upon the skJn sur 
face owing to the greater possibility of sccondarv hemorrhage which 
b due to the maceration of the tbsucs bj secretions and also to the 
liquefaction necrosb caused by bacterial invasion \\T>en cxdsioo or 
curettage following electrocoagulation Is not practiced the devitaliied 
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Indications and Contraindications. — Owing to these resultant 
changes irradiation should certainly not be used routinely m con 
junction with electrodesiccation or electrocoogulalion in d is ti n ctly 
localized benign or malignant lesions with the exception of very 
malignant squamous-cell lesions (such as grades 3 and 4 according 
to Broders) when iTTadiaUon treatment In conjunction with electro- 
surgical methods should be considered for its lethal effect upon possi 
ble outlying malignant cdls since there is a greater lEkeliho^ of 
the existence of such cells and of tbeir recurrence m this more malig 
nant type of lesion However after any treatment recurrences may 
not alw^ be due to incomplete primary work but rather to entirely 
new lesions occurring In soil fa\orable to their de\'elopmcDt 
There are instances of adv'anced cases of malignancy in inaccessible 
locatKas in which electrodesiccation or electrocoagulation is not ap- 
plicable owing to the Involvement of vital structures and to the 
Impossibility of doing complete work, Unlexi the lesion can be com- 
pietdy removed well bexond into the normal tissue electrosurpeal 
methods are as a rule contraindicated In exceptional cases a large 
necrotic mass of malignant tissue may be reroov-^ by electrosurgcry 
even though the work Is known to be bcomplete to permit of the 
more satislactory immediate use of radium or x-rays In such cases 
Irradiation, as the most important factor In treatment, u preferable 
to other alternatives hly experience has been such however that 
1 feel sirougiy that electrosurglcal methods with the exceptions 
noted should be employed alone In primary localized lesions where 
It is pos^le to remove all the disease at one operation 
Electrodesiccatioa and electrocoagulation arc both contraindicated 
with the exception noted in extensive lesions that cannot be destroved 
m thdr entirety with one operation If any of the disease is left, it will 
usually be stiiWated to greater activity unless Irradiation Is Immedl 
ately employed thereafter If vital structures are Involved and the case 
Inoperable, then irradiation treatment Is preferred to electrosurgical 
nr other methods 


In addition to removal bv electrosurgical methods of primary lesions 
of the Very malignant squamous-cdl or other types of growths it Is 
ffolte important, indeed It Is necessary to treat the lymphatic drain 
age areas by radium or x rays or In some Instances by a combination 
of both, to inhibit or destroy malignant cells migrating to the ^ands 
or to destroy the pathologic dement If true metastasis has already 
place. In some instances it is necessary to excise the Inv-olved 
^Mds by means of either the high frequency knife or the cold scalpd 
Is especially true if the have broken down Preoperative 

trracfiation of the metastatic glands inhibits the proliferation of malig 
oont ceDs thus recurrence after remov’al Is less to be feared Post 
°P^tive Irradiation at the die of the excised dands is also a practice 
w « recommended 
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it Is impossible to awid lovrcring the vitality of the suntrajiding 
normal tissue by producing ner>c tissue and circulatory changes. 
This is true at least to a certain degree Therefore in case of 
recurrence little more cart be hoped from further irradiation treat 
ment owing to the decreased radio sensitivity of the tissues and also 
to the resultant changes before mentioned These arc facts well known 
to experienced radiologists and other close observers. 







Electrosurgery and Irradiation 


As before stated electrodesiccation and electrocoagulation are 
adapted to the treatment of bemgn and malignant growths of the 
nHn and accessible mucous membranes that are limited in extent 
and do not involve vital structures These methods are therefore 
peculiarly adapted to the treatment of neoplasms mTOUing cutaneous 
surfaces as well as lesions occurring m accessible mucous membranes 
soch as are foimd In any part of the oral cavity and adjacent parts 
on the hp jaw nose throat tongue, larynx eye smuses orbit, par 
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Fb. — Fextom cowtmeted by tcolplurc method xud HUtbed to ipectxrle fnenex. 


gland ear etc likewise they may be employed advantageously 
m growths of the bladder the operator working through an oper 
*^g cystoscope or throuj^i a suprapubic opening also growths of 
'"aglna, urethra, uterine cervu and the rectum may be treated 
^ this method Recent expenence has shown that the high-frequency 
^fe may be eSectiNTly employed (or the removal of growths of 
abdominal serous membranes 

Since malignant lesions of mucous membranes are prone to be 
^re active than those occurring on the skm the ef&dcncy of electro- 
J^ccatlOT and electrocoagulation is In some instances mcreased by 
^combination of the high frequency knife the cold scalpel radium 
^ X rays The basal-cell type of epithelioma, occurring for example 
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Effects 
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The choice between local or general anesthesia m a given case is a 
rrmffw of the personal judgment of the operator although it might 
be stated that much of this work can be done under local anesthesia 
It seems advisable that ether be removed from the room during 
electrosurgical operations the operation bong performed while the 
patient is commg out of ether Dr block states that he covers the 
ether with a wet flannel blanket dunng electrosurgical thyroid 
operations He further adds ‘Ethylene should never be used when 
electrosurgery is employed 



Fhi, — S<iu»moc»-ceIl ^ptlbeBom* ol floor o( niooti and tlNToha, frute 4 , 

io— Ranh of o« elect rodoicailioD operatloo ud ndlmn la lymph oodo. No 
^ouieoo ta S yao. 


Effects of Electrodesiccation and EilectrocoagulatioiL — In 
addition to the dectrodesiccation or electrocoagulation effect on the 
f®*cted tissues and to the sealing of blood and lymph channels the 
heat penetrates beyond the area actually destroyed and devitallres 
^^^*%Mnt cells for a considerable distance beyond without perma 
^dy Impairing the normal tissues thus lessening the likelihood of 
laal recurrence or metastasis and conserving the maximum amount 
^normal tissue It is however difficult or impossible to determine 
any means now at our command exactly how far this beat pene 
^tes in a given case and the depth to which the malignant cells are 

destroyed 

Malignant cells especially those that are least differentiated, are 
more v-ulnerable to brat and are devdlalized at a lower degree of heat 
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ofl cutaneous surfaces, such os the face and cyclfd^ is of relatively 
low grade malignancy, and though the lesions mav be extensIvT both 
as to area and depth even though complicated with bone InvT)lvement, 
they may be so ciTcctlvely treated by the cleclrodcsIccaUon or clectrch 
coagulatlon methods that recurrences arc infrequent provided the 
operations are properly performed 
In localized squamous-cell epitheliomas bowcNtr on cutaneous sur 
faces or mucous membranes which arc found to be more malignant 
in type, the results arc almost but yet not quite as good as In the basal 
cell lesions, the results depending to a great extent upon the grade, 



F*a I&, — Illatfrtlinn the renh of u eI«trwo«ruI*Uoa ojjmtlco for 
very ftr ^v&pcrd rodest ulw (arolvliuc the »heJe of the tmper DfS 
etluac4d», frooUl iboK* ood Wfl orUt The don wii rtpooed, yet the pitkot rm'r- 
cml utd Urd for three ycor* liter the opmUofu 


or In other words upon the degree of differentiation in the cells froin 
the embryonic to the adult cell Thb dllTcrentintion can be 
Btrated by the trained pathologist The recognition of dlffercntiatl^ 
in cells has proved a valuable guide in planning treatment In 
cases radium or x-rays should be used locally in combination wtn 
electrodesIccatloD and electrocoagulation WTien the cells are embry 
onlc m character they exhibit but sll^t resistance to Irradlatl^ 
treatment On the other hand when differentiation has progress^ 
they show greater resistance Therefore to obtain good results t^ 
dosage most be Increased to overcome thia resistance. When tW 
growth IS no longer localized and metastasis has occurred it is 
emp h asiz e d that other methods must also be used In addition to elec 
tnwurgical methods. 
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Apparatus and Operator 

ated cells Is also well established This property of heat penetration 
should not howev-er inOuence the operator to do Incomplete work 
for It cannot be relied upon entirely In all instances to destroy deeply 
located malignant cells. It is safer to err on the safe side by perform 
log radical operations when one has to deal with malignancy The 
sc aling of blood and lymph channels and the prevention of dissemina 
tion of mahgnant cells should be an advantage and might conceiv-ably 
aid in pre\tnting local recurrence and metastasis The frequent im 
mediate relief from pam after operation is worthj of note There Is 
no held of surgical spedahxatlon In which electrosurgical methods can 
not be employed to adv-antage in some cases 



Phi. 14 — nhHlniinK ■ cw f epalk. E^ctrodokritkin b a incroriul mrtbod ot Imt 
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Apparatus and Operator — High frequency apparatus as de\’i5ed 
^ different manufacturers vary greatly In construction hence there 
oa corresponding V’anation In the qualit>' of the currents produced 
Y* thermic intensity may be too great or too little and an undeslr 
shift iaradic effect produemg shock and contraction of the tissues Is 
b be expected when the improperly constructed machmes are used 
lack of standanttzatlon is unfortunate since m order to produce 
w rfectrodeslccation and electrocoagulation effects under Idejd condi 
s-ccurate balance must be obtained between the voltage and 
^ amperage and also between the capacity inductance and resist 
Thus different operators employing iranous types of apparatus 
o btain different results Indifferent results can be obtained or 
'^wed irreparable damage can be done by an opierator not possessmg 
practical knowledge of the various factors involved This notation 
appropriate and most important since a considerable number 
° under observation that have been Improperly 

eated hy electrodesiccatlon and electrocoagulation thus an errone- 
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than arc normal ccll5 This seems (o haw been demonstrated by the 
cxponmental work of Doyen and others and It has been borne oat by 
my OTim pmctlcnl experience The thermic sen9iU\’cnc55 of these cells 
to the action of the high frequenej current has often been observed 
clinically and demonstrated histotogfcnlly Likewise, the greater sensi 
livily to radium and x raj’s of cmbrj'onic cells than of wcll-djfferenli- 
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(XB Impression has been made on the minds of those seeUng authentic 
tnowledge concerning the methods Moreover electrosurgici methods 
can be practiced with a maximum degree of satisfaction only by those 
who have had ample surgical training and experience These methods 
should not be consider^ as something distinct and apart, or as a 
ipecialiiation but rather as a valuable adjunct to the surgeon trained 
In surgical judgment and technic, and with sufficient operative a. 
perience. 

General Technical Conaideratlons — ^There are many variations 
in the techmc of electrodesiccation and electrocoagulation to meet 
various Indications The technic cannot be completely described it 



i7 ' — Sbovtnfc t csM ( ■dim&nUncnm, tModAled. u 1* tssftl, with booc cjrits. 

EkdroctKfolttkiQ b i raccmful method of tr erntmeirt 

®uat be learned by studvlng the technic of a capable operator and then 
J^ihet perfected by practice upon raw meat and laboratory anlmnU 
before human subjects are treated I desire to impress the fact that the 
lerimic of electrodeaiccatlon and electrocoagulation is not sunple nor 
“ould the work be undertaken ligbUv Much good can be done by 
them judiciously and perhaps considerable damage can result 
from their improper use even in the hands of otherwise accomplished 
Thorough preparation should therefore be made before 
in what might possibly be a haiardous procedure While 
jbose who employ clectrosurgfcal methods judiciously have reason to 
they aboiild not grow so enthusiastic as not to rcaJixe 
limitations of these methods for they do have limitations The 
scalpel bemostats and sutures cannot by any means be discarded 
from use in general surgery 
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Hemorrhage 
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Each case shcrald be regarded as a law unto itself and after full 
advantage has been taken of our superior present-day laboratory and 
other facflfties should be studied inteDigenlly and )udiaally before 
a decision regarding the proper method^ or combinalion of methods 
Is reached in a given case 

Group Practice, — Since it is well-nigh impossible for one man to 
become thoroughly proficient m the expert application of all measures 
hitherto mention^ group practice is perhaps the best solution of 
the difficulty If one is not in a position to employ ali recogniied 
methods and adjuncts ether by oneself or in group practice, one 
should not attempt to treat cancer except, perhaps in selected cases 



of the tanfoe. Eleclrode»lcc»tlon 1» the mort utlif dory tralment 
f r thh Ictlon oq toy acceadbU mocoos menibrtAc 

Hemorrhage, — ^When electrodesiccallon or electrocoagulation is 
'Meetly employed hemorrhage during or Immediately after the 
operation is not likely to occur Secondary hetnorrhage mav possibly 
o^r several days later at the lime of separation of the slou^ when 
“e larger vessels have been clectrodesiccated or electrocoagulated 
Usually however organization has taken place by the tune 
separates and the terminal ends of the \’es5els ha\e throm 
thus pre\entmg hemorrhage. This however cannot always be 
°^Pc^ed upon This nsk when such a possibility appears to exist, 
be obviated by preliminary ligation of the involved blood 
if It Is practical to do so in a given case This is especlatly 
the electrodesiccallon or electrocoagulation method is cm 
Poyed In which case sutures are not used and the wounds must heal 
°y gramilatloru When the high frequency knife is employed the larger 



18 n ElcctrcHurglcal Methodi 

Operator* should Ibcrclore be Iralaed to know when other methods 
arc indicated In preference to eJectrosurgical methods, and also 
other methods should be used Jn conjundLlon with them Contranwise 
they should not employ cold scalpel surgery when electrosurgicil 
methods enn be employed to better advantage We should not lose 
sight of the respective value of the cold scalpel the high frequency 
kidfe, radium, and x rays especially In cancer work, esidi having a 
place in modem practice Elcrtrosur^cal methods cannot be procU^ 
to full advantage without according to the other methods full tnd 
equal consideration Electrosurgery Is but one, though a valuable unit 
In the progressive surgeon’s armamentarium. 
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of lie high frequency knife Some surgeocis of experience who have 
wd^»ed both methods in the balance prefer the latter method 
May I stress the important fact that the use of the electrodesicca 
tion or electrocoagulation method of treatment will frequently reclaim 
cancer c ases that would have been quite hopeless were these methods 
not available. 

Histologic Studies. — The microscopic picture of neoplastic tissue 
submitted to electrodesiccation presents typical characteristics While 
the cells still retain their outline they appear shrunken elongated 
and dried up Evidence of such degenerative changes as hydropic 
or fatty degeneration is not discernible The blood vessels in the 
immediate and adjacent field of operation are thrombosed 



, ^^45 — nUatfiUnj a r««<i f tdranced KjoamoiB-ceD ardnonat, crttfitflnji tliroc^ 
^ IflTolTitJK the alveoluv floor t moolb aud lonjrue, wiUi meUaOub to ti* 

fUnda. Moch { the cheek aod dbewd parti to other loattoo* removed by 
°*^~^rt)coaffita t laa , lower ^aw and redlmn med tolentithOr to the i d » n dl. After 

wWtoot recnirence, pl««rtr operation waa perfonaed. utmitog a flap from the 
™*. No recurrence to 5 yeaia. 

In tissue subject to coagulation there is complete loss of cell out 
’Ihe neoplastic cell clement ftryms to have fused into a struc 
h^^l^ homogeneous mass with a resulting hyalmlxed appearance. 
Ihe blood and lymph channels are thrombosed The secondary and 
changes m all such lesions are degeneration and fibrosis. 
Wnether the fibrous and connective tissue shall be abundant and 
ae^ or less abundant and soft is Influenced by the amount and 
oaoire of the accompanying degeneraU\’e and necrotic material which 
determined by the particular type of imtant. Thus after 
^(desiccation the fibrosis is slight and the resulting scar Is soft 
j pliable Following electrocoagulation the fibrosis will be more 
or less abundant, the amount depending on the Intensity of the heat 
S^ttated and the consequent degree of frame destruction 
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vessels should alwTiys be ligated and the Indslon dosed by proper 
suturing, the wounds arc then expected to heal by first intention. 
Disapp^tment In this has howv'er, sometimes occurred, depending 
for the most part upon the dexterity nnd the experience of the operator 
in the use of a new method and Instruments. 

Gastrostomy and Colostomy — ^Incases of mouth and throat ms 
lignancy when a patients vitallly Is low and he Is undernourished 
owing to his inability to Ingest the proper amount and quality of food 



and when tube feeding through the nasal passage Is Impractical a 
preliminary gastrostomy should be perforroed and the patient 
throuj^i a tube until In proper physical condiUcra to withstand ine 
propcBcd operation. It is noteworthy bow some patient s tn ^rove 
pb^cahy ^ter resorting to the rational expediency of gastrostcu^ 
A gastrostomy can readily be done under local anesthesia, and me 
opening in the stomach can be closed after it has served Its usslQ^ 
purpose. It Is likewise prudent in the majority of instances to perfonn 
a c^ostomy before attempting treatment of cancer of the 
There are nun>erous other circumstances frequently met wherein 
the combination of the cold scalpel and some form of electrosurg^ 
can be employed ta advantage. Such operations as gastrostomy and 
colostomy may be performed either by the cold scalpel or by means 
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shorter operations the decrease in trauma, and tne greater posslbihty 
of sterlUiation arc the chief advantages of the method 
At a conference on electrosurgery during the meeting of the Amer 
ican College of Physidnns in Philadelphfa, October 1930 Dr Howard 
A. Kelly spoke upon the subject of electrosurgery in part as follows 
In brief summary some of the conditions with winch we deal arc 
Vadoas malignancies about face. Ups mouth toogue fauces. 

For carbundea It renders signal services in ejecting the diseased area 
leaving s dean soand, aseptic, rapidly healing wound m fact It undoubtedly 
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Concluslona Regarding Electrodesiccation, Electrocoagulation, 
and Combined Methods. — Elcctrodcslccation and electrocoagolatlon 
when employed with correct technic arc perhaps the most satisfactory 
methods yet designed for the treatment of localized neoplastic and 
alhed lesions of the skin and mucous membranes The cold scalpel 
tbe high frequency knife, radium and x ray arc also valuable and 
Indispensable in their respective rtles and In some Instances th^ may 
be used odv'antagcously In combination with clectrodeskcatlon and 
electrocoagulation, each method complementing the other 
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Owing to the flexibility of the high frequency currents it Is possible 
so to regulate the capaaly Inductance and resistance with variable 
degrees of damping as to permit cutting through tbe tissues with a 
suitable electrode quite as accurately and as cleanly os by the cold 
bistoury, moreover the wounds will heal by firat Intention I had 
tbe opportunity of experimenting with and reporting to the mana 
facturers upon, one of the first pracdcaJ machines and instruments 
designed for this work about one year before it was adopted for 
practical use Dr George A. Wyeth, of New York City following up 
these studies first called the attention of the medical profession to 
the perfected cutting current in a paper rend before the Surgical 
Section of the New \otL State Medical Society In Rochester N Y 
April 1924 Schmidt Kelly Ward Cushing Mock Trowbridge and 
others later contributed toward tbe development of this method 
Surgeons throughout tbe world are now widelv employing it in major 
surgery Including abdominal intestinal thyroid, gynecologic, genito- 
urinary nose and throat eye ear and brain surgery especially In tbe 
case of neopla i diseases The minimized primary hemorrhage the 
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tissues by coaguUtion In the spinal cord it Is easy to prognosticate 
a ose m aD lesloos wbwe it is aiiiq>ly necessary to divide a nerve trunk or to 
destroy benign or malignant growth* m titu without the usual protracted 
manipulations (or exposure and removal with the attendant traomatfams 

In all these operatioos it is advisable to malntaJD the careful technic of 
the operating room In major and minor aurgery This should be done for our 
own takes and In no wise to Impress the patient How far we may saJely 
modify oar stringent technic will appear only after coosldcrablc expenence. 

In ckemg I M profoundly thankful that our honorable society composed 
as H fa of our leading surgeoris, U seriously taking this matter In hand. 
Personally I give tha^ for audi a new and potent adJuN-aut whkh *in> 
pSfies our technic, speeds the operation does many thinp better and some 
thrpgs heretofore fmposribte while It greatly lessens pain and the liability to 
sobseqoent infecUons (Sarf Gynce Obst p 503 (Feb 15) 1931 ] 

Dr Oscar h, Nadeau Chicago III summarizes his experience as 
follows **The electrosurgical unit In its present state of development 
is a distinct advantage in modem surgical technic. New indications 
are foimd every day It is a new method the details of which must be 
thcaou^y familiar not only to tbe surgeon but to the entire staff 
of assistants and rwrses [Surg Oynec Obst p 511 (Feb) 1931] 

Dr Howard LOlIenthal of New York City at the conference men 
boned drew from his erpenence the foDowing conclusions 

t Tbe electric method under dfacusnon promises to be a great aid In 
gcDeral surgery 

1 The tendency to wound fcofecUon b gr«Uy reduced. 

3. Hesnitaxfa fa quick and sure. In my nruin series of cases there has 
no secoodary bleeding 

A. Healing has been normal m rate and in ftrmnes The time fa too 
»hort to form conclusloeis as to kdoid. Thus far 1 have not observed this 
coodituQ 

5 When local anesthetics were employed my Lu pr ess loo fa that there 
^y^ve been dectric subjective rcacticais ot pein and that the pnin or 
™cc*ufoTt was more than when the scalpel was used On dividing muscle 
has been more twitching than fa ordinarily seen on knife section 
(Taitching fa caused by faradfam due to improper windings in apparatus — 
W L, CiAix.) 

&^The apparatus must be properly managed Its liability to get out of 
2^^ or to diminution in functioning power may have to be considered. 
Tom far I have not noted deterioration of this kind It s e e ms to me that the 
method fa extretndy valuable In general surgery and that the wounds 
^more likely to be aseptic than Uwae In which the icalpd fa used. 
njiy-.„ ®>cu3sioo I have not dealt with tbe techm^l part of dectro- 
“Tgeiy There is danger of producing accidental bums by riiotwrt of 
^ tiectrode with metallic bodies In the wotmd soch as metal retractors or 
damps- I behevc that the principal use of the new method In 
wrgery will be for making Incisions in the soft parti, including the 
Th^ Course, In the removal of lesions outside the body cavity 

V«rt ^ electrode on the tissues seems to be that of Inteae heat, 

Ihe Intensity fa so great that with the cutting motion there Is rapid 
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replaces the actual cautery which has been firowing In favor, and b Infinitely 
superior to the wretched poultldops 

No method outside of the wond^ully effective services of ndiura fa worth 
considering In dealing with malignant (uroors of the scalp 
In malignancy of Um skb In oil parts of the body electrosurgery b second 
only to radium It supersedes radium In nevi Often when the use either of 
the X ray or radium has been overdone and there slUl remains a sclenaed or 
an exteittlvdy ulcerated mass nothing apprtxiches the cffideiicy of the eaec 
tions of electrosureeiy 

^thellomas of the dorsum of hand or wrbt even when the growths ex 
tend Into the tendons, ore admtrably handled by eJectrosurgery which b 
secondary only to radium wen managed. 

For certain oreast cases U Is supreme. espedaDy in the presence of nodular 
ulcerated, massh’c sdrrhous breasts, when there b not a shadow of t hop 
of a successful removal by daalc methods. In such case efcctrosurglca] eilh 
patioo of the mass often pro\*es of Inestimable vrilue In stopping the pam 
and the dbefaarges, as well as In freeing the poor vdctlm of the unsightly re- 
minder of a doom dally approachirrg Nor need one always hesitate even 
when there b fixation of one or more massive glands. After the main ffM 
fa removed arena of Urgering disease can often be coagulated out of 
ence and glands can be removed, or with the fire of the heavy fl a s h ing 
current, d^royed In tllii and left to be absorbed Some patients in thb group 
express more gratitude for relief than others do for a radical oirc. In 
fatstances recurrences art slow to occur and when the palleit fa old It be- 
comes a special blessing as she may go to the end apparently cure d. _ 
hTallgnandes about the abdomen offer a fertfie field for eJectrastugery We 
can destroy papQkmtatous o\’arian Implants faster than It can ^ 

Small areas of cardnoma are readOy d«lroyed and left where found wnDa 
a sdrrhous nodule in the Intestinal tract can be widely destroyed cvm 
through Into the lumen of the bowel and abandoned after turning It In 
suturing the wound with a couple of Lembert sutures. In rcsectipg the bowel 
for malignancy if one finds an affected gland in the fork of a 
terlc v essel distant from the field of operatloo It can be wip ed 
existence by puncturing It and coagulating the whole gland 11 oeeds ^ 
by graspuig the vesseb with the fingers to limit the transmbsioo of the be^ 
Malignant vulvar disease should always be renJoved by eJcctrosurgery and 
any Inguinal glands sparked oat of eabtence. , 

In experiments on the liver and kidney, Ward and Pearse have reca 
portions of both organs with a marked lessening of the bemorrha^ 
liver there was practically no bleeding during eicWon of a coi^lrte 
In nephrotomy and partial nephrectomy, la spite of the large artew 
of the kidney bleeding was markedly mrainfabed In the periphersl 
the neighborhood of the pclvb, the larger vesseb required ctampmg im 
agulation. Scott has carried this into the dinlcal field removing portkns o 
the kidney for tumors and stone. m t- 

Qectroiurgery b opening up a lai^ field In brain work as It wiu 
spinal cord surgery In the brain, as shown by Cushing dectroeurgery 
the greatest valoe In opening up the meninges, In maklDg a safe 
an aboceas, and above all In the effective haodllng of beroorrhage. It 
enlarges the field of cootrol over malignancy simplifying the 
the dbewse In sterillxed “curb” and In the further treatment of the encap- 
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perhapi, to prolong wild union. This fa of course not necessarily 
lie faidt of the electric technic, for ilow healing in fat guh}ect3 fa never 
tarpmuig Broad approximation of wound sorfaces and an interval of a 
day or faro longer Wore removing sutures are advised 
The electric Kalpel cuts so keenly and with so blUe pressure on the 
tfasoes that great care must be taken not to go deeper than fa intended 
For example, in dlvidmg the abdominal wall the f^toceum abould be 
mtcred In usual way with knife or sassors for fear of Injuring the 
viicen by the currenL In the region of large vessels or of important Dcrves, 
the greatest delicacy of manlpalatloo must be observed. 


Fta. 5S. — Luxe rwmd-ccn «arcoin* iov<ilTfa]( fi« tnUinii, malar boae, floor of orbit, 
tad eiinKW rtmaea, u wei u Uawo vilhlii ibe orbiL 

5^ — Showtnf result of ooe rvcDtal elect roc oa rolatlcra oTimUioo hidudfnt ennUr 
•uoo of orbit, (ho other method cotild povfbl/ have prodoced wcfa a rtjolt) 

'Hie outstanding features of dectrosurgery are the saving of time the 
pcder aasorance of asepifa and the redo^on of what may be called 
^ massage effect, so dangerous hi operaUng throu^ infected or neoplastic 
[ 5 itrg Gynec Obst p 513 (Feb) 1931] 

lir Edward L Keyes of New York City spoke conservatively 
Id the main favorably of electrosurgical methods for certain 
<^P^Uoo3 In the genlto-urlnary field- 

I>r John D Ellfa of Chicago In his paper The Hcahng of Elec 
“’^stirgical Knife Wounds sinnmanzes as follcnvs 

I Only 60 p>eT cent of electrocuttlng akin wounds In dogx where the 
®^®hnum of current was used healed hf primary Intentloo as compared 

97 Sp^ cent of scalpel wounds 

* This 60 per cent which heeled did not present a tcnsQe strength 
^ to the scalpel wounds for 31 days 
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linear dlslntcgrntkm of tissue with minimum charring or coagulation A 
cautety blade of the ordinary type loses Its heat by contact with the tissues, 
so that coagulation Is more massive and the knife slides to the sur 
face of the wound \\1th the electric scalpel on the contrary the woimd 
b dean cut and except for the absence of bleeding Its edges In skin in- 
cisions resemble those made with the sharp knife. 

Skin fat and muscle are dlWdcd without apparent effort by the operator 
and denser structures sneh as hbrous tissue may also be section^ but 
more ilowl> Capillary oosing Is practfcally absenL With the rapid car 
rent which I havT used In my operations, there Is bleeding from many 



Fb. ji — Extendw ta*at-<cn epUheSomt ot the rodent idcor type Inroh^ tb* 
abdomen two riba, and at one point exteodtof aJaioft tbrousb to ibe pentoonun. 

Fio gj — Result of ooc electrocouubtlra opmtloo under etber anes thea fa^l^ 

Fence In 6 )Taia. No other method bat etedrocoaaulatioo coold bare accoioplnbed •o® 
a food result. 


of the smaller as wdl as the larger \‘easelj when they are divided 
this depends of course on other things thwn the mere ditdslon of the vessel, 
e. g the coagulability of the blood and the elastldty of the vascular waHi, as 
well a* the hydroatatlc pressure In their Jumen, All bleedliig points are 
caught with forceps WTiether a \‘es5ei needs to be ligated or whether it 
may be permanently sealed by touching the damp with the coagulating 
electrode can be determined only by e:^>erlenca. As a rule, 
a small sporting vessel whldi has been sealed should not bleed on lightly 
sponging the wound. If there b any doubt, ligation should be 
in ordinary mrgtcaJ procedure. In Jmy event, I believe it Is safest to d^ 
individually with wounds of the ve*ela. Secondary hemorrhage in the 
of snppuritloo Is no more likely to occur after an electrically made wound 
than after an faicbed one. I coofeu fo Insuffident eaperience to 
erallie too certainly In this matter although in some of my cases 
woimdi have been very extensive. JIAew tAere has bten neai 
tlou frimary nnxon may be atnfidenily aptiied I fed however 
in the electrically produced wound the preseoce of a thick adipose lay^ 
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I Rapid and complete severance of the tissues whether for removal 
tr rim^jle Inasion through normal or aboorroal structures The rate of speed 
In )qn/t 11 ng the electrode together with the power control go\Tm3 the de- 
gree of dehydration and the electrocoagulation of the severed surfaces and 
controls or checks the bleeding or oonog from capillaries and also 
^Tt the lymph vessels thus giving a dear operati\’e fidd Such a dear 
operative ficM favors an easier and quicker c^)efali\T technic, together Tnth 
the dlminatlon of the obstructive hemostatic forceps and the constant 
and bothersome use of gauxe sponging, thus reducing the time hmlt of an 
o peration — major or mlMr — to a mlolmtini While the smaller blood \‘es5el3 
are thus controlled by the dehydration of the nrtting electrode the larger 
voaels should Invariably be ligated as a procedure of safety 



Fxi. 57 — Bud-ccD ejitlielloca broirhta upper ud knm- ereBds, cantlRii, and 
cwamctfTv 

Ftt jS — Stxncing t t>ptcal rodt I the eirclrodeskatio mnonj of wch lolom. 
I tore penomDj traited trver 500 cua of epitbeUomi of Uie cytUdf tnd omtH, and 
oy eipo fence tndfeatet tlie creat raloe of tiie cfectrodeaferatfon method fn theac fesfoaa. 


a The facility of using the clectroeorgical knife Is acquired only by 
tkornik study of the manfpalaUan and stmrt attention to the prin^les 
the use of the same upon living tissues of the human body after 
nniltifold experimentation upon a nonviabie subject. 

In so using the dectrosurgical knife It hu been the custom of the 
•Tw to entrust the management of the foot switch — which lets on or re- 
**•**• the current — to the trained assistant operating nurse who at the 
*°^**‘*®ceinent of ‘'on” or “off” controls the current. This feature cannot be 
e^haslied too strongly Inasmoch as the operator should give his sole 
*1*?^ to the tedmte of the operation and not be disconcerted by the use 
foot on the switch tb« too the operator can then be free to 
his position as the e alg en o es of the operation demand 
,1^, dwuld never be allowed to use the dectrosurgical knife on 

|^*t^g human body nor should any surgeon attempt to use It without 
close study of its appHatbOIty and manipulation 
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3 Indslofu of the stomach and muscle with the electric knife pfesent 
a much more satlsfactocy percentage of union and strength of dcatriatfon 
comparable to the wounds with the scalpel, eiccpt that the eJcctrocuttlng 
wounds of the stomach were DOlably weaker at the midpoint of healing. 

Dr A C Scott, Temple Texas in his paper, ‘ Electrosurgeiy In the 
Treatment of Mdlgmint Duiease stated “Obsei^Titlon In the use 
of the loop cautery knife In more than 1,500 operations for mallg 
nancy lenv'cs us with no other altemativ'e than the conclusion that 
at present it Is the safest and most dependable means of eliminating 
local recurrence of malignancy after major surgical remcmil” 


Fw. 55- — ExteisiTv banl-<xD cphhcBotiu ln*«lvin* Uw rft til U**w» Jn the on*, 
booc, now tod Ustuei forroaodlQg Ibe orbH, 

Fid. 56 — Routt of moortl of (finard time tndndfaat coeiplrte rwnientfco el 
orUt by the coacnlttioo method. 

Other papers by Dr H F Pierce Ph. D , Baltimore Md Dr A. L 
MacLean, Baltimore Md and Dr Bowman C Crowell Chicago lih, 
comment^ favorably upon the posstbilities of the high frequency 
knife In general surgery . . 

The following hnit been contributed by Dr Edward H Trowbridge 
A^ MJ) F»A,C.S of Worcester Mass 

Id the employment of any ffpedal Instrument or apparatio In surgeiy 
certain prerequisites are obvious. 

A- General applicabilJty 

Dunng the past three years the electrosurglcal knife has bed 
In all operative cases In the Harvard Prlimte Hospital, 
wfaetber maior or minor in character such as incisions through the aboomi^ 
wall, cholecystectomy appendectomy cystotomy abdominal hys^rectomy 
(supravaginal and complete) cesarean section amputatloo of cervii 

B The varicris features of the dectrue urgi cal knife are as follows 
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Neoplisms of Face, Nose, etc. 

cfp t, which would obftqure the field and retard the progreu of the operation 
was eliminated and a more rapid operation performed, as time was an im 
portant element. The writer fa an ardent advocate of the dectrosurglcal 
knife. 

Neoplasms op Face, Nose Eyelids Ears and Cutaneods 
S uRFACEa Genejially 

Neoplasms of the face nose eyebds ears etc whether benign or 
malignant require a method which will Insure a good cosmetic result 
without saenfidng thoroughness of removal Unless the lesion is very 
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The ndvanURes in the use of such »n dectroaurRical knife irt readOy 
comprehended as when employed In the removal of the gallbladder, and 
likewise In pelvic lurgery where the rtnicturcs to be removed are so deeply 
situated and at times, so dliftcult to manipulate. 

3 The healing of the tissues 

Primary healing is Inrariably obtained, and the ideal line of union B the 
pleasing result TTib result, howe\rr, may not be achlevTd If the tissues be 
subjected to a too extensIvT dehydration of the art surfaces and a sflgbt or 
somewhat enlarged slough be caused and healing be thus retarded. Such 
a condition did occur In the crpertence of the writer In doing a <^otciny 
for the renxrval of two large calculi on a person with thick abdomirul wafl. 
TTils case was among those first operated upon with the use of the knife, 
but DO such eipcricocc has occurred since that time. 



F». — Sbovfatf; ■ ic oiriwe alter orfa faa of a tmaH rouDd-etD 

of tbe \owtT eyelW 

Fkx 60. — Atcxln ninftrutla* the resoU of ooe eledrot3ericatloD 
dcitridal coDtrsettne and reyrotration ol oorraat tioue Patient can do*e ejrtfld*, »na 
vWoo b not Impaired Ttifa cm vat fodowed for eijtbt jretii and no rrtntfroct «** 
otnerred. 


4. After results. Very little or tro opiate at all Is required postcperatlvely 
Drainage In kis amount — drainage tube removed within shorter Interval 
(two to four days) 

Case of complete hysterectomy on January a 1531 age ^ operation 
refused for over two years relief demanded by patient The electrosurglcal 
knife used In opening the abdon>en and In severteg the broad and round 
ligaments and In severing the cervix from the vaginal Junctloo. a boggy 
uterus size of grapefruit expoaed with two fibroids slxe of F-ng l^^ walnut 
on either side of uterus Just above cervix. The uterus was so rotten at 
the cervical junction that the tissues were easily tom wben traction was 
made, and hence the necessity of remorlng the uterus as In supravaginal 
technic and then the cervix subsequently 

In all this procedure the minimum amount of blood was lost such • 
favorable rtsnl however could not have been ptmlble had the ordinary 
scalpel been used Then, too the necessity of usl^ several hemoaUtlc for 
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rfp, which would obsqure the field and retard the progress of the operation, 
was diminated, and a more rapid operation performed, as time was an im 
portant elanaiL The writer is an ardent advocate of the electrosurgkal 
knife. 

Neoplasms of Face Nose Eyelids Eaes and Cutaneous 
Surfaces Generally 

Neoplasms of the face nose eyelids ears etc whether benign or 
malignant require a method which wfll Insure a good cosmetic result, 
without sacrifiemg thoroughness of removal Unless the lesion is very 
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Electrosurgical Method* 


extensive, the elcctrodcslccation method admirably fulfils these re- 
quirements Given a case of epithelioma of moderate slie on the face 
or other locations mentioned, requiring complete removal, the technic 
of an eleclrodesiccntlon operation Is briefly described as follows 

Technic. — The patient should He In a convenient position on an 
operating table Preliminary cleansing and slcrilization of the operative 
field la first practiced os in any surgical operation Novocaine (r per 
cent) anesthesia by infiltration well beyond the lesion has been found 



Fn. 66 — Co apim tUl civeraoQi uctoim of the oftil. 

Fia 67. — Showing complete esratetmlkm of the otUl by eoojtolalloa. Ejtfld wtt 
iB\-Med and cteeded ttfch M u DOt to be Infuml bjr the aurtsL 



Fra. 6S — lidi trier eiitiiTiBi befoxo potlcnt out of ether 
Fm. 60 — UHimet rtnh with co ne t r y ttioc of ejrtOdn An trtlfidtl ey* 
cooridentlon. 
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to be quite satisfactory After the current is regulated to the proper 
intensity as hitherto described it is passed through a sharp seivlng 
needle held in a suitable handle of which there are 5C\e^ types 
avaflahle for the purpose on the market Owing to the relatively 
high voltage of the current producing the electrodesiccation it is not 
necessary to employ an indifferent electrode anywhere on the pjatient s 
body to complete the drculL The current Is earned to the ground thus 
sufficiently completing the arcuit through the patient s bod> 

The growth Is then electrodeslccatcd through its area and depth 
(according to the general teclmic described under the heading 



7 a — GBorai f the rettm. RecarreK* »ItfT rrynlar rarrkal moonL In ftm 
U hid recatred nod [trogirmed to rapWJy tli*t tb« growti mouurtd *5 iodxs to 
Qmuifertoc*, 

,, T — The ootAIe lerion u wrfl m tbe (Ssea*« In tin orbit tis rmorrd by the 
^Uroc ot^ulattoo method. N re oju e u ce hi 9 monthi, «ben tbe child died of uwtber 
“*** the rturmeter of rnhich w»» Dc^^ detennlned. 


^^^-^^^tsodesiccation) after first systematically cutting off the blood 
’J'Pply with the current m the normal tissues well beyond the disease 
*nt be mallgnanL This preUmmarj practice is designated b> Kelly as 
arcumvaJlatlon.” After the lesion has been thoroughly dcvitaliied it 
curetted away if soft and friable or esdsed by sossors cold 
or the high frequenej' knife if dense and firm Tbe cutting 
™^*er should be done through the dectrodesiccated tissue if pos 
WHe and not beyond it Into the healthy tissue There should be no 
hemorrhage and mdeed no secondary hemorrhage imlw 
, , jy Ihrge vessel has been dectrodesiccated throu^ Precautions 
be observed to oblate this possibility as hitherto described, 
wound IS dressed according to classical surgical rules the remain 
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ing slough Is removed when separation takes place, and healing may 
be expected to progress rapidly The curative and cosmetic resets In 
a great variety of neoplastic lesions on the face and adjacent parts 
are superior to other methods desired for the purpose 

Neoplasus of Lips, Oral Cavity, Ja\vb, Ordit, and Sinuses 

Electrodeslccatlon and electrocoagulation arc adapted for minor 
operations and also for the radical removal of benign and malignant 
growths In these locations The advantages of these methods accord 



Fn. 71 — Sbovbqr 1 cmq of »q:ttaiiioc*-crt1 csrdsociu of ihe tdcoI by 

efcclrodaiccition by direct vUon Ibrooitb ■ hrymrotpeDv optalaf. Rimmn tmnn^ 
wt* al» flvBi fmm the otitdde No murmi tt la 10 ywii. A ri ffllh r rem* v«* ommea 
in two otber wch 


Ing to my experience are the comparative freedom from hemcnThage 
in otherwise sanguinary operations the conservation of the ma ximum 
amount of tissue the ease of devitalization and removal of bone ev« 
when the involvement Is extensive the Immediate relief from pam 
(which In these cases Is often excessive) the absence of contracted 
scars and the conservation of vitality m adjacent normal tissues. 
In case of recurrence another operation can be performed with as 
good a chance of success as before the first operation This is ^ 
true of radium or x ray treatment for once treatment to saturation 
is accomplished nothing more run be expected from their use at any 
future time. Ev’cn after radium or x rays have been employed to the 
limit without success or after recurrence following their use electro- 
desiccation or electrocoagulation may stDl be used with a fair chaiw 
of success With increased pcraonal experience with all surgical and 
Irrad i a t ion roetbocL I am impressed with the Inferiority of the ®lder 
surgical method'^ for the removal of neoplasms In the locations under 
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Neoplasms of Lips, Oral Cavity etc. 

discussion and the superiority of the clectrosurgical methods in these 
locations, I am also led to the firm conclusion that radium should not 
be employed in mtenslve doses near bone, since radium necrosis of 
the bone is almost certain to occur sooner or later and that condition 
is almost as serious to the padent as the mahgnant lesion for which 
it was employed For eia/npie in the Lght of present tnowledge ft is a 
most reprehensible practice to apply radium in the marillary sinuses. 
It may be employ^ from the outside however with comparative 



Fb. n ~Aflxed-<xIl svcoma of bolbftr cmjnsctlvt «sd conxa. 

, 74 — Rftalt of oae cWtroJalccitlon tMtmttt, wfib no percnptlble la »od do 

of vfcloo Thf* aie fthjttrttet tbe pfirtioiffity of trating growtia i»»r the 
CDOCL iDch klioQi have been Kicetwfullj treatrd. 


since the advantage of distance Is obtained and filtration of 
softer destructive rays is then possible Radium or x ray treatment 
to the lymphatic drainage areas is a different matter and the use of 
OTC or the other should be the routine practice I am strong in the 
belief that all primary lesions In the locations mentioned should be 
•^^^^oved by one or the other of the electrosurgical methods, for 
reasons that are so valid that possible arguments against such practice 
be answered 

it IS considered that the mandible (from the median line to 
bduding the maxillary mandibular joint) can be resected half 
’ipper jaw removed the tissues in the maxillary sinus and the 
^y structures enclosing It ablated the orbit exenterated and the 
™tal and ethmoid sinus cleared of disease without serious hemor 
JMge or great surgical shod by a single electrocoagulation operation 
an idea Is given of Its potency and range. 
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If enthusiasm there be It Is pardonable upon the basis of facts and 
matured appraisement One who has seen the curative and cosmetic 
effects of an electrodesiccntlon operation upon epithelioma of the lower 
lip lor example \vould not again seriously consider excising It by the 
older surgical method 



Fn. 75 "Btiit-cen etihbelioau brotvinx the ear pxrotW xbrul, wrfwiBflnf tJaors 
mulofa beme tad Oie etr cunt, extmOni tlauMt dova to tbe tjnnptBtfnL 

Fbj. 76— DnaoQstnUnx the fine cootrot by the ricrtrodwicalkti jutthad. One wch 
ofcntioa w»i pertonaed asder rtbet toatbnlL Both (kUI oerve tad hrr^ 
cuoJUiciL Note cotlaa hi etr tor ckaniacM tad pvolrctlop- 



Fm. 77 — 6q uoa»-ceQ ctrdnomt, pide j of ear tad awttoW regica, todoifts* 
brotvement f I at, 

Fm. 75, — It ah of combfaied drctrocotmilttloD tnd ntfium trettmcit. No rtaurta® 
In L4 yean r-^Uent Ihin^ 



Fu. 70.— loopenble «drtocirdtiom« f Ibe brtatt ind witi erleuiho metu- 

tuii to the luno tod tDodiistlaam Too ertnoire to be tinted bv dectiocoofobtiea, 
vU^ vu CDutnindlated beaiae tt would heve bees Impoi^le (o tnet all tbe Jlefa i fi 
tbh mfety to patient. Radium oeedVa and «fc*p i r»y thmpy aete employed. 

Fm. 8o— Tlw mnuiabte resoh »ho» waj obtained. TTih patleBt Hred 3^ yean 
foOowinf treatment, and boally died from fnrtber metaata^ Thb cue ii ahoan to itraa 
the fact that eke ti oa u rtery baa Dmltatlom. 



^*0- 8 — An atemJve adnheroi cardno ma ( breaat, whh deep adbedoca, bot with 
™ •aeta^aali. A type of bieait cardnoma In whfch rood reaah might be obtahted 
^ •* electiocrgiotalkm opoadoo. 
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Technic, — As another example of technic a description of amputa 
tlon of the tongue for advanced cancer by the eleclrocoagulatwn 
method has been selected, and It Is as follows 

If the case is far advanced ^Tilh considerable emadatioo It Is 
proper to do a preliminary gastrostomy This has several advan 
tago, namely, it permits of the building up of the patleat’s strength, 



F*J. 8j — Sbowinjt i ny lolon on hand of pJonetr wwkrr o° 

b iquaiwaM-«n epitbellama. The ekctrodaiccaUoo roetbod hat proved latfaactoey i 
ticatment of many rfmflT 


relieves the pain incident to swallowing and frequently results In a 
considerable reduction of the swelling and induration in ^e tongue ^ 
pharyni, following the rest given to those parts The tongue can then 
be readily eJectrocoagulated throu^ Its base and erased- Primary 
and secondary hemorrhages are unusual To diminish even the 
nsk it 13 wise to do a preliminary ligatioo of both ertemal 
artenes Ether anesthesia Is employed the ether shwild be reino^^ 
from the room and the fumes fanned away when the patient Is fuDy 
anesthetized ?j d before applying the current, else the vapor 
Ignite Shoulf operation be unusually prolonged and should the 
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patient show signs of regaining consaousness It may be temporarfly 
discontinued as often as required wiule ether is again administered 
Frequently the operation is of such short duration that the use of ether 
a second time is not necessary Scopolamine i/ioo grain and mor 
phme, grain may m some instances be used hvp^ermically one 
hour before the administration of ether Less ether ivill then be neces- 
sary and the immediate postoperabve discomfort iviH thus be mini 
mired. 

Since electrocoagulation is produced by a current of relatively high 
amperage and lorr voltage an Indifferent electrode placed on some 
part of the patient s body is necessary to complete the arcuit This 


Fla — Shovioc »<mQM»-cEQ cpitbclloiiu In tUn of abdomen, a bte Rsolt -of 

nr treataeu fo fibroid tamo of ibe utenji. Thk waa befort the daya when 
dtaiacler of ny\, and fihntion wm wtB nwjmlood. A toacolnlkn ouetalkm 
®iwl thtj palfcnt, ana complete h»*Hrn waa accompUihed wUhoat iWn jimftln*. 



may be made of block tin or some other flexible metal or 
^^“itened dectrode made for example of asbestos or heavy towels 
13 m turn covered with some metal These electrodes should 
about 8 i lo Inches more or less depending upon the oxe 
patlenL The Indifferent electrode selected should be placed low 
down on the back of the patient the weight of the body holding it in 
P|^^and insunog a good contact A good contact at all points is 
else sparking to the body might cause a locall^ high 
“Cquency bum 

After separating the Jaws with a mouth gag a heavy sIlL suture 
Ibrou^ the tip of the tongue from side to side by means 
the organ fa drawn well forward. The coagulation needle fa 
brought in contact with the dorsal surface of the tongue as far 
^ fa necessary and the current turned on either by the operator 
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by means of a foot control, or nn assistant on signal The needle a 
slowly moved across the tongue and after the surface Is coagulated 
the needle Is carefully inserted Into the longue to the proper depth 
at different points, allowing electrocoagulation to tahe place as the 
needle penetrates This having been thoroughly accomplished, the tip 
of the tongue is elevated by means of the attached suture, and a 
straight sharp sewing needle of proper length is substituted for the 
curved needle previously used The frenum fa then coagulated, and the 
electrified needle fa inserted between the tongue and the floor of the 



Fbl Si-— Sc»n roood-eeD urcoma Inrolvtoc IMoe ll* fenhrtd 
and exttfdbtt ihrooffb bla Uie trenul >bHrt aod upper •«! Jo^er eyrUdi ol eyt*. 
Vbioe kMt tfarpoKh loecbuitctl cloture of 0di. 

Fro. # 5 - — Elfctroct**ublkici not locSalcd o»ln* lo tovolrnnat of toci 
ir6ak] refolt hi kw of rUtoa. Kidlom nmlh tmtaifni einpJo>Td exceflent nsoXl- 
S1 mi4qs ippeumace lhie« weeU &fler beaUDenL 

Fm M,-Sbowf»» Ibal mjijt. P.tlnit llw.1 Ihir. Md 011 .-WU fan ilur 
tad flnilty died fron erteaikm of to the bnlo. 

mouth. When electrocoagulation is again completed 
“may be used to cut throUji^ the dectrocoagulated area on botn sm 
faces -and the tongue fa then separated from Its attachments and 
removed 

After Treatment — The after-treatment consists of simple 
septic month washes and the application two or three times da^o 
a weak solution of hyposulphite of sodium which sterilires 
Ues and tends to keep the slough free from maceratlom Care 
be taken not to remove the slough prematurely, else secondary 
rhage might occur Such a malor electrosnrgfcal operation sbooJd Dc 
perfonned In a well-appointed operating room usmg the same prepart 
tory technic as in any surgical operation though the 
stoflfaation is oot as great when the electrtwurgical methods are 
employed as when the cold scalpel fa used 
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Hemorbiioids and Other Rectal Lesions 

The elcctrodcslccatloo method 1ms proved most satisfactory for the 
removal of Internal hemorrhoids fissures fistulas papillomas, ulcers 
and localized malignant lesions of the rectum. The following technic 
for hemorrhoidectomy Is almost Identical with that of the clamp and 
cautery operation except that electrodesiccation is used as the active 
agent Instead of the cautery 

Technic. — The usual preparation of the patient Is earned out Local 
Infiltration anesthetization by classical tcchnic may be employed 



Eio. flo. — Sborlox t a* of meUDOtk orcom* ta which • rtdkil 
tlon WM perfonoed. WhOe not nccaifal bi •h»ahJtel3r CDotrolHinc Uj# ^ ov” 

tlon del«^ tU proem, prolongrd the life of Utf piUeoL ud deciwjed the pain. 


although In some supersensltlve individuals a general anesthetic, pref 
erably ether Is used. Caudal anesthesia is preferred by some opera 
tors. After stretching the sphincter muscle sufficiently each henn^ 
rhold is pulled down In turn by means of suitable tenacula and ^ 
pile is clamped at its base In the direction of the muscle fibers 
are at right angles with the anus The pile Is then electrodesicci^ 
(by the technic described for other lesions) down to the clamp Tm 
chunp is then removed and the hemorrhoid Is permitted to 
away or It may be excised at once not quite down to the clamp 
latter method Is preferred Po5toperati\T hemorrhage Is not greatly 
to be feared there is no resulting dcatridal contraction, and as a 
rule postoperative discomfort is not great In some cases bowevw 
it Is greater than n others Patients should be hospitalized and remain 
In bed for a few days as a safe precautionary measure Tbe electro- 
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desiccation method for removing hemorrhoids is an advance over the 
WTiltehead ligature clamp and cautery operations and the injection 
methods for the radical cure of hemorrhoids 
The electrodesiccation technic descnfaed has been found to be more 
satisfactory for hemorrhoidectomy than the more Intense electrocoagu 
latioo method The practice of pasamg the bipolar high amperage 
current (diathermy) throu^ a metal clamp after the hemorrhoid Is 
engaged in the clamp Is not as satisfactory as the method described 
owing to the possibility of unnecessarily electrocoagulating tissues 
adjacent to the hemorrhoids the greater mflamroatory reaction and 
possibility of subsequent contracture of the lumen of the rectum. 


BftEAST AiiPtrTAnoN by ELrcraosuBCEKY 

In some cases of ulcerated cancer of the breast \rten there is not 
suf&aent healthy skin to {jerrmt approximation by suturing the elec 
trocoagulation method may be u^ This has the disadvantage of 
leaving an open wound which must necessarily heal by granulation. 
It has the advantage however of immediately ndding the patient of 
a discharging malodorous ulcerating growth with almost Immediate 
relief from pain It is astonishing how a large healthy ulcer m the 
“mammary gland and other locations thus produced by electrocoagu 
UUoD will heal by granulations without the necessity of skin grafting 
after removal of the disease down to a healthy base A note of wanning 
b sounded to use care that the electrocoagulation Is not extended 
flutiugh the tissue in the intercostal spaces lest there be a''jtioiigh 
through Into the pleura or pencardium 

I am indebted to Dr Harry E Mock of Chicago HI for the fol 
lowing data upon breast amputation by the hl^frequency knife 
has a wider field of usefulness in breast work than has electro- 
coagulation. 

Technic. — In breast amputations the akin fndsloo I fDr MockJ use is 
wmfltr to that described many years ago by Halstead At first I made this 
indslon with the hlgb-frecpiency knife but tn my experience the healing 
^the skin mar^m is somewhat slower than when It Is made by cold scalpd 
Hieroore In more recent years the Indsloo Is outlined by the scalpel and 
the si^ The few bleeders encounter^ are grasped by 
*?°^^hteniostat3 and are later sealed by barely touching the hcroostat with 
tne p<^t of the electrode needle with the current changed to a partly electro- 
J^^’jbting current. The incision Is now earned through the alveolar tissoe, 
and muscles down to the ribs and a dean dissection of the breast 
the pectoralU major and the pectoralis mhior rausdes fa made 
^0 the axilla. The smaller vessels are usually dcctrocoagulated during 
cutting procedure but the larger vesseb ore grasped by bemostati before 
turrijS*”** **'’wed with the cutting current The cutting current fa then 
to an electrocoagulating current, and the hemoitats are touched 
J ^ electrode until the vessels are thoroughly dcctrocoagulated Seldom 
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are more than two or three hpalurca used throtighoul the entire operatlco 
of breast amputation and removal of ^jlamls In the aiflU The breast 
and pectomlb musdes are now turned downward toward the posterior axil 
lary line after the musdea are severed near Ihdr Insertion to the humerus 
this completely exposes the axJBa- A careful blunt dlsscdloa of the aritkry 
^ands lat^ and connecli\e tbsue jurrounding the aritlary artery and vein 
and the lower branches of the brochbl plexus b now carried otrt in 
usual way with the Kodter dissector and tbsue forceps. Just as soon as thb 
dboectlon b sufbdenUy removed from the axfltary artery and >Tln, 
hlidi frequerrey electrode b used In carrying out the further dissection of the 
axHla, Every gkmd and every bit of fat are removed from above and bel^ 
and fntemaUy and eitemajfy to the vessels and from behmd tl^ 
of the hlbslrnus dors! and downward to the most dependent angte of t« 
axfOa, The breast the muscles, the glands and the utty tissue from the 
axilla are now completely rcmoi^ and sent to the laboratoiy 
A soft ruWjer dmin h Inserted throt^ the shin flap ^ 
lb exit being at the moat dependent portion of the latter The s*^ ^ 
dsion b then closed with sllkwonn-gul and ilb after making aore tow 
hemostasb b complete 


AdvanUgcf — The above operation can be compleled by nw ^ •pP'^ 
mately iwo-ihlrds of the time consumed In the bratsl aroputalloo with we 
scalpd and the ligation of ell bleeder*. , > * »» --tn 

The majority of thee patients ba\-e praetkafly iw compWnt 
fonowing the opmUon by thb method rrartloUy every observer bu 
rtroarked upon the decreased pain when electrosurgery fa used. , 
Histologic studies of the blood vesad* and lym^Uca shw 
that these are sealed by the cutting current. The fear. 
scmlnatlng rrtnrrr cefls during the operaUve procedure fa practicaiiy 
nated. 


r>U»d»*nt.gCT.— Hmorrtage foDowfag broil tmpoUiUiM ta nrt ^ 
curred In any of my cases. However In ooe case of removal^ol benign 
tunwjr from the breast by dectrosurgery a beroorrh^ dW r 

In about 50 per cent of the ensesv especially If tl^ are fatty 
must admit that there fa a great d^ more collection of aertim in 
following this method Great care roust be exercised when cm 
electrocoagulating current throu{dJ » bonoitat for the purpose of 
11 the herncstat touches the sUo the latter will be eiecyocooffub 
burned and will cause conriderablt dday In the healing of the mc»t® 
tbb pdnt . .1^ 

In all my breast emputalloas, whether by the erfd 
frequency knife I have had only oot sargiol death that fa daA 
and traceable to the operation. This case develcped a cotnpteteP"®*®^ 
thorax followed by a a^cptococcus Infection with death at the 
week following the operatic At autopsy there was revtfllro a 
In the anterior pordoo of the axflla betareen the third and _ 

extending compirtefy Into the pleura. There art two po 8 SiolJ «>«9 
small uIcOTted cpeclng First U ajuld have been caused by pttssore^ 
the end of 1 e drainage tube, as the tube lay exactly In thfa pcslUon 
it could h, e been caused by a slough developing at the point of cofigw 
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of a bleeding vessd Since this catastrophe I ba\-e guarded against and have 
wiroed othrn against, the use of too strong an electrocoaguktlng current 
over the Intercostal spaces. 

Rerulta. — I have used electrosurgery in breast amputations for a period 
of five years. I am positive that more patients are remaining free from 
mctastasB daring this five-year period than during any other five-year 
period of my erperience However the time is too short to give any 
ttatbba or arguments which would be of value m the ultimate end-results. 
Even if the percentage of recurrences or mctastascs proves to be equal to 
the senes of cases In which the cold scalpel was used, yet the Increased 
rapidity and ease of thh operation by means of electrosurgery and the 
reduction In pain and shock by this mc^od definitely warrant its use 



9^‘ — of two dmllif curt of antlmx WrrtJoo tmtrd the Hme dar hj tb# 
Mdiia Wccttfoo method. Tboe auet »ew irfrmd from a tactrrMoTlc laborit tj 
jnUentt wen adUrataUr tafrclrd. TaDpTralmr at the time wu 104J F 
C.) Seram wu enpLoyed to combet poHlbie oVod inlttlkm. 

9 — RapW recoTer y ta both cuet alter one rietlredesktatkm opcntioc. Note 
nod cotmetk rewitt. Pbotofnph talea oiw >■*« after treatioept. 


THYiion)ECTO\r\ ’wim Electbosubceby 

Et^ence is accumulating that electrosurgery is a valuable adjuvant 
\r ^^°^4ectoiny Its use in this condition was first described by 
iIo<i of Chicago who gives the following description of this op- 
eratkii. [JAMA 94 1365 1368 (Ma>) 1930] 

— ^The usual skin hidslon b made In the neck either with a 
the numeroos small ve»eb whkh are alwaji cut being grasped 
wt 1 *? ^ henostata, or with a pordy cutting current the bleeders like 
*tDg grasped with bemostats WTien the Incision b made with the active 
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or cutthiB dcctrode It must be done quickly and accarately In order to 
obtain a dean-cut Indsicm through the uJm 
The next step la to seal the numerous small bleeders eiposed by the ikh 
Indslon The assistant In charge of Ihe generatfng machine changes the 
twitch from a cutting to a searing currait and the operator then touches 
each bemostat In turn with the point of the active electrode (held In the 
pistol grip) The current passes down the beroostat and seals the end of 
the vessel thus eliminating the use of a ligature Through^t ^ entire 
opcratioi^racUcally all \*es5d3 are seeled in this manner Instead of belog 
ligated Toe usual escceptlon is the •uperior thyroid arteries whkh as t 
lurther precaution may be both ligated and sealed 



Fro 93 — Ncvia pIgmeoto«oi occ ar etag o the abdomn of a Touna won*® RidlinB 
tmtaent In othff ba^ w»j vro w cttirint, KnriBi only to compaate the £»**• 

Fn. ^ — ReauU obUtned by etectnxkdccatioo aHcr ruSuia UDctL 


The assistant next turn* the switch back to the orttlng onrent, and 
the operator proceeds to expose the thyroid gland The Indslon fa now C(M 
tlnued with the cutting electnxle down through the platysma toasd^ aM 
the skin and the platyima flaps are dissected upward and downward w 
usual distance These akin flaps are retracted by small noncoodo^nS 
retractors made of a hard fiber The cervical fasda fa now expceed aiw fa 
incised down the middle. It fa then freed from the capsule of the gland 
by blunt finger dIsBectlon or by a Kocher diasector and fa retracted latertuy 
along with the sternohyoid muscles by nonconducting retractofs Whoi In 
the case of a very large goiter It fa necessary to inciie this muscle on cm 
or both aides, this Indsfw Is likewise done with the cutting current in 
many cases In which the masdes have not been overdfatended by a large 
goiter thus enhancing the ease of thdr retraction. It fa neceasary to >™kc a 
transverse in Woo as well as the vwtlca] ooc, and to turn back the Joor 
mtBcalar flaps in order to expose the goiter 



Thyroidectomy n] 47 

The goiter is now mobQlied by gently passing the finger anxmd its 
borders, bat no undue traction ii used to ddivcr It Into the wound where 
it cm be studied more readily Clamps are placed on the superior and 
iofcrkc thyroid arteries first on the ri^t lobe and liter on the left The 
gland is now attacked in its aap»erior lateral aspect, the combined cutting 
cookmg current being used for dissection Instead of the sharp scalpel and 
hemostaU. Occasionally a vead wfll bleed ind it b necessary to grasp It 
with a hemoiUt, but as a rule not more than four or five heraostata are 
employed on each lobe and these, with the exception of the superior thyroid 
arteries are sealed by patting a cooking current down the hemostaL Such 
a small amount of tMs current ts necessary but these vessels are sealed 
not dectrocnagulated, and there is no area left behind to slough as b the 
case when tb^e fa thorou^y electrocoegulated 

Both the procedure advocated so strongly by Crile of leaving a small 
layer of gland behind along the lateral margins and a small film of gland 
tbsce aaosi the trachea, and the method advocated by Relnhoff and others 
of opening the Internal capMuIe of the gland and dissecting thb off the 
anterior surface of the goiter and then removing the fatter by an Intra 
capsular dhsectloD have been used WTien the fatter method b employed 
an effort b made to dhsect the capsule away from the gland retracting It 
laterally but fierforming thb dissection by means of the elcctnc current 
rather than by a blunt tndsioa. 

The chief p^orpose of thb entire method of attack b to seal not ooly the 
blood vessels, but the lymphatics just ahead of the inaslon, thus preventing 
the escape ot the thyrmd tozlns into the circufatory (blood and lymphatic) 
»ptm, with the subsequent severe reactions not IrdrequentJy seen fcJlowing 
these cperatloos. Therefore when the goiter proper » reached every effort 
b made to avoid the toe of scalpel sd^rs or blunt dbsedor These 
are replaced by the cuttuig^ealmg electnc cinrent, exactly as b done in 
the case of a malignant growth m which the desire to seal the blood and 
lympih c . h anneb fa even more Impwrtant 

The bed from which the goiter fa re m oved fa now carefully inspjected 
any bleeding pxiints that apipear are sealed with the current, and the re 
'talnln g edges of the cap»ule are apiproilmated with plain catgut A drain 
of soft small rubber tubing fa Inserted as a routine In three casts closure 
has been effected without drainage, but In one of these there was a con 
sideribie collection of serum. In one a small beroorrhage developed 
was readily controlled by pressure dressing The skin fa dosed bv 
fine iHk sutures and the drain fa removed In from 34 to 4B hours. 

Aneathetic. — The anesthetic of choice in these cases of goiter fa o 5 p>er 
<^t pjrocalne hydrochloride osed locally One hour preceding the operation 
li» patient fa given morphine lulpihale grain (16 mg ) and scopolamine, 
*/i 5 o grain (04 mg ) With this anesthetic no pirecautlocs need be taken 
on account of the electncal current 

iTilroui odde gas may be nsed without undue fear of an explosion 
ether can be used. In the fatter two cases a wet flannel roll b placed just 
the lower edge of the mask, and further protection against the fumes 
of the ether reaching the electric spark fa provided by a rubber apwon placed 
^J^the anesthetic frame and held tightly by dipis against the skin of the 
and chin. In all but one of the esses in this series local anesthesia 
used. 
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OT cutting dectrode, It must be dewte aulckly and accurately la order to 
obtain a dean<ut Imdslon throu^ the wn. 

The next step U to seal the numerous small bleeders exposed by tbe shin 
incWoiu Tbe assistant In charge of the generating madiine chaiffls the 
switch from a cutting to a searing current, and tbe operator then tooches 
each hemostat In turn with the of the active electrode (held in the 
pistol grip) The current passes down tbe hemostat and teals the end of 
the vosd thus ellmlnaUng the me of a ligature. Throughout the entire 
operation praetkahy all \'esBel5 ere sealed In this manner instead of being 
ligated. The usual exception fa the superior thyroid arteries, which as a 
further precaution may be both ligated and sealed 



Fej. m- — N evta pi]poetU(Wo» occurrin* on ubdomn d ■ yoiroa wtwtaa. BidtoB 
Irettment b olber tumdi w*i cmtucccaful •crvbyf onJy U> compBat* the a*. 

Fni. 94- — Raoh ebUlPed bjr rlKlrodefkcaUoa iflef ndljUD Itiled. 


The assistant next turns the twitch back to the cutting curreit and 
tbe operator proceeds to expose the thyroid gland. 'The fneWon is now a» 
tinued with the cutting electrode down through tbe platjsroa *”°*‘^*^ 
the skin and the nlatynna flap * arc diasecled upward and downwaro ^ 
usual distance. These skin Pap< arc retracted by small noocoodoOTtg 
retractors made of a hard fiber The cervical fascia is now exposed 
incised down the middle. It is then freed from the capsule of the 
by blunt finger dissection or by a Koefaer dissector and Is retracted l^eraDy 
along with the sternohyoid muscles by Doncoodocting retractor*. in 

tbe case of a very Urge goiter it is neceasary to IndM this moscie on 
or both sides, this IixisJon fa Ukewise done with the cutting current in 
many cases In which tbe muades bare not been ovcrdfateiided by a Urge 
goiter thus enhancing the of tbdr retraction It Is t>ecessar7 to 5*“* * 
transverse indikm as weD as the vertical one and to turn back the four 
mus cul a r flaps In order to expose the goiter 
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fcria that haa shorni the least evideoce of a postoperath-c thyroid toiicosB- 
It would seem logical to ascribe this to the same scaling of the blood and 
lymphatic channels, thus preventing the escape of toxic substances from 
tie cut thyroid gland 

I am not yet ready to say that this will be my method of choice In 
e^TTy case of thyroidectomy I am however convlntid that It is by far the 
roost rational procedure In all cases of malignant growths susceptible to 
being attacked by dectfosurgery For the same reason It would seem an 
cqnaDy rational procedure in malignant conditions of the thyroid or In 
severe cases of tccdc or exophthalmic goiter 


Disadvantage! — i The machine for the generating of tba electrical 
surgical current b large and cumbersome and b transported from one 
bo^tal to another with great [nconvcnleoce It b an expenslw apparatus 
and therefore wHl muaDy be purchased only by surgeons or bospitab 
Interested especially in malignant conditions or by those who may come 
to recognlie Iti value In thyroidectomy Its general nsefuiness fa therefore 
greatly limited 

a The surgeon most have at hand a carefully trained assistant who 
t“ulerstin(b mechanism and who can manipalate the various switches 
that modulate the current from the hght cutting stage, through intervening 
slagea, to a heavy dectrocoagulatiog currenL Unfortunately there are 
only a few peraoos trained to operate this particular machine 

1 It requires considerable expenence to use }u5t suSoent current to 
make a dban-cot Incuion In the akin that iriD heal as readily and with 
“ little remaining acar as follows ft prrsperly executed scalpel Incbioo 
‘I’lth pr acti ce, however this can be accomplished If too strong an electrO" 
“Wlating c n rre u t fa used In sealing the blood vessels, one may have a 
greater amount of serum drainage than b the rule when hemostata and 
ligatures are used Here again experience with the current fa necessary 
to overcome thk difficulty 

4- Care must be us^ not to aDow the cnrrent to come In contact 
a bemoatat lying across the akin or a metal retractor otherwise, 
of the skin or of the tissue under the retractor will foUow to a 
<“gfec depending upon the strength of the current Thb of coutbc, can 
be easily avoided 

CoTJclualona- — i The value of dectrosurgeiy In the removal of malig 
*“^1 growths of the breasts and other kxations where it fa possible to 
“f*ck then by this method has been cnthusiastlcaflv endorsed by aH 
famllisr with Its use There fa no question that this method 
P^vents the escape of cardnomalous cefls into the blood and lymphatic 
streams It reduces the amount of shock and gives better hemostasis. 

2 In thyroidectomies this method prevents the escape of toxic material 
Into the general drcnlatloo during the operation, resulting therefore In a 
2®'^cicei>ce devoid of the severe reaction often seen in these cases. It 
Mortens the operative pjeriod by eliminating the ligation of a large number 

'■'•sell. It gives a convalescence almost oDmpletely free from pam, 

t It has the dbad\‘Entage of a cumbersome machine the need of a 
aKbtant to manipulate the machine and the added expense of 
two items But In spite of these disadvantages thb method should 
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Number of Cues and Postoperative Course. — Only 15 thyroid* 
ectomles have been performed by means of the eJectrosurgIcal current. The 
method Is still being studied and compared with the Immediate and late 
results In patients q^enited on by rrwtms of the scalpel with the usual technic 
All bat 3 of these is cases were extremely severe types of hyperthyroidism, 
with marked loss of weight rapid irregular pulse rate, and. In foor of the 
cases marked Involvement of tne heart The basal metabolism rates varied 
from 35 to 89 

During the Immediate postoperative coiwalesccnce 1 have marveled at 
the almost complete absence of pain tn every case at least 10 of the 
patients have been coriTpletely free from postoperative complaints In no 
case has the temperature been elevated aboira 1014 F (38 s® C.) thb rise 
occurring in two cases on the secood postoperative day Six of the other cases 
showed an elevation in temperature to 100 F (37 7 C.) 00 the secood 
and third days with rwrmal temperature during the remainder of the con 
valescent period Five patients showed iwrmal temperature throughout the 
postoperative period of convalesceoce. 

The basal metabolism rate In all but three of these cases receded to below 
10+ by the end of three werf:s. Only one patient showed a hi^ rate 
four months after the operation. He bad a preoperatlvo rate of 59 + 
four months later the rate was 35 + although from a clinical standpoint 
he could be classed as having recovered One patient In the series had a 
rate below — 10 namely — 


Advantages — Although this b too small a series of cases to justify 
positive conduslons a few definite advantages are apparent 

I The time of the operation U definitely shortened by this roetbOT 
through the sealing of tne bleeding vessels rather than the use of the 
time-cocBuming method of applying ligatures. 

a In every case, even m the most serious with marked 
volvement, there has been a cootplete absence of postoperative 
One patient was In such an extreme condition that the family phyrienm 
called at the bosphal just before the operation and begged both the 
patient and hb wife to forego the operation staling that be would sorely 
die ff Bobmitted to this ordeal yet Ibe patient made an absolutely normal 
recovery free from aH shock and pain 

3 A convalescence so free from postrawatlve pain that even t^ 
remarks about the complete I wrlt of Buffering fa almost the universal rule- 
This result occiuring In a group of patidts are mually emotional given 
to complaints, and often sympathy b especially noteworthy 

4- Ilhien one has used the electrosurgical method m the removal ^ a 
large number of malignant growths in breasts tnogueSL Ups, and parotid 
glands one becomes deeply In^reaaed with the bloodless field, the ab sg>c e ^ 
pwstoperatlve shock, aixl the freedom from postoperative pehi 'The f 

Impreaalon, however and the greatest seme of security Ue In the seslnig <» 
blood and lymph ilmaltaneouslv with the indsIoQ in and around 

the malignant growth. The old fear of opening up channels for the 
of cardnomatous ceDs to some other parts of the body b at once eUmlnateri 
to a great extent. 

The aaroe principle bolds true In the removal of a very tende goiter by 
the ekdrosurglc t 1 method. There been no case thus far In thb small 
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add# a cucup lJ cation to an already highly complicated procedure. Yet, in 
making a review of the early histories for purpeses of this present com- 
municatkai I find it expressly stated over and over again that the par 
dcolir procedure in quesUoo though an extremely prolonged and arduous 
pcrfonnance, was one which, without the electrosargfcal adjunct, woold 
have been Impossible to carry throng to a safe conclusion. 

During the two j-eai# just since we hesitatingly began to employ 

the curroit# In craniocerebral surgery 547 operations for tumors have 
been performed. Though for some of these opeiatiocs the electrical method# 
were not essential, there were few of them even when no tumor was found 



Lt.1^1? ^ — Sbowiitf ■ tattoo mart treated by fl«tTodalccatl«i. The icar ocAed wii 
■“Wto ciiwul by ID ittempt it erdrion. 

9#.— The reiull obtiloed. m w ti mt ^ d rr a tlm K«« foQsd utiitictory for the 
rUwia] of tittoo maA* 

in which they could not advantageously be employed. The cuiioits are 
wful even for each trides as brushing the surface of the dura with the bah 
aectrode in order to seal the tom meningeal veins, from which persistent 
may sometimes try one*# patience or gimllariy for checking the 
P^'ijtently ooiing points on the under surface of the rrfeded bone before 
|t>r^lacetnent, or for electrocoagulatlng #ome refractory vessel on the 
“Coed dural margin To be sure muscle Implantation bone wax, and iHvcr 
'^h^ha\'e long been used for these several purposes and they cannot be 
•belly dhpensed with even now but 00 the whole electrical methods usually 
to accompllih the same ends more expeditiously 
Nmly 20 jean have paused since Pozzi announced to the Academy 
01 AIcdidDe m Paris a method for the cure of malignancy by the action of 
*P^*^rom the terminal of an Oudin resonator a procedure termed ful 
S'^ritioa,” 15 i>f Bovde mentions in bb introductory note Slowly and grad 
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be seriously considered In every case of a malignant disease of the thyroW 
and in extreme cases of tcoddty with hyperthjroldbm. 

Dr Martin B TInl.cr of Ithaca N Y at a recent meeting of 
the American College of Surgeons, stated that he found the high 
frequency knife to be successful in goiter operations- He stated that 
‘ electrosurgical outfits have been by a number of outstanding 
surgeons in this country for a good many years, especially In the 
management of mallgrmncy Their odvantages have become ap- 
parent to many memwrs of the profession and I believe that shortly 



Fio. 95 — Ncna piamoitowi tieatcd by lb* dakoUloe aaetboA 
Fn. 99 — Showing the good coimrtlr nsiU obUinctL 

an electrosurgical unit will be considered a necessary part of 
modem operating room especially where much goiter surgery is doce- 

Electrosoboery in Brain Lesions 

Great advances have been made in the use of the various electro- 
surgical methods In brain surgery The following is quoted in abstract 
form from a F>aper entitled Electrosurgery as an Aid In tbe Remow 
of Intracr wnlfll Tumors by Dr Harvey Cushing which was pub- 
lished In Surgery Gynecology and Obstcirics December 1918 

There fa no palnttying that tbe employment of the Boric Unit ^ 
other fonn of irrent generator as an aid to the removal of brain tumor* 
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fitfng hemostaafa tliat have largdy put a stop to operathig by the clock 
It has been equally slow to adopt the pnndples of clectrosorgery which 
from a technical standpoint, are llkdy to be no less re\t)lutlonmng 

At a recent meeting of the Amencan College of Surgeons Dr 
Ernest Sachs of SL Louis llo said that from his expcnence electro- 
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ually thb procedure has been modified and ortended until for the treotroent 
chl^y of cutaneous lesions and of oHnda! malignancy U has ^Ined es 
thuslaitlc ad\T3cates 

SurRery Is a conservative art It lakes to novel methods reluctantly as 
an old to new tricks. It rros stow to adopt the llgalurt. slow to adopt 
the prinai^es of antisepsis alow to adopt the fastidious teennk and pabts- 
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the same result ts a fact that depends entirely upon the Indryidoal’s surgical 
technic. It should be erapbasiied again therefore that dectrosurgery cannot 
be laid to have luperseded the basic pnndples of osteoplastic cranial 
operations and tumor removal 

It has been our apenence that one is Ukdy to hurry the procedure* 
of dectrocoagulating vessels or incasing brain tissue. As has bem pointed 
cot, the use of a strong current to dectrocoagulate a vessd may cause It to 
eiplode and to defeat the object for nrhich It Is mtended. It Is certain 
that the electrode* are of no leMcc whatever in a bloody field which doe* 
Dc< tDow one to see the bleeding or oozing point 
It a of course understood that an electrosurgical apparatus should not 
be used during the adminlstratloo of a general anesthetic. The posalblUty of 
an explcslon b too factual to be disrafa^ consequently the operations In 
which the electrodes are used are performed under local anesthesia. The dls- 



Fm. «rloe ngr ta , 

Fni oS — of oltiiTfcikt r»y Unliwtit by the comptodoo metbod. Thb treat 
fa to be preferred to either redhuD or electrodeikalion In thk type of case 


of a general anesthesia^ such as ether In fatracranlal operation* 
a *etl known ao that the necessity of a local anesthetic in Itsell is of value, 
f h must be realized that nuuiy individuals are not suitable patients 

or the use of local anesthesia. In wch circumstances we have Uken the 
of itnvTving the ether bottle from the room and have placed a 
cloth between the patient^ face and the operative fidd while the unit 

satisfied oursdvrs that there are no untoward or disturbing 
cw^licatioQ* due to the use of this apparatus In Inlraaanial surgery As a 
. ^ f*ct the immediate postoperative conviilescence lu aH the cases 

hatTf^ l^as been used has been smooth and uneventful t\e ha\*c ne\TT 
^ Knwp of cases because of secoudarv beraor 
wtber do we believe that any greater amount of postoperative edana 
Owwi hi use. In conclusion, we believe that 
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2 By means of this method brain tumors can be dealt with that have 
been Inoperable heretofore and tumors that were operable can now be 
removed with greater safety 

3 Tbe technic of this procedure takes time to leam, and as our ex 
perience Increases atui Its posslbillltes are realized more and more can be 
accomplished with it In the future. [Sjw^ Gynec Obsl^ p 505 (Feb ) 1931 ] 
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The following relative to brain surgery, Is kindly contribated by 
Dr Loyal Davis Professor of Surgery of the Northwestern University 
Medical School 

There can be no doubt that the use of electitourgery adds a campl« 
piece of surgical equipment to a technic already dependent upon metlculou* 
attention to detail for Its success. The surgeon of course does not have to be 
acq u a inted with all the laws of electrical physics to employ such an *p* 
paiatos successfully However a thorou|di acquaintance with its performance 
obtained upon experimental structures fa n e c es sary before one should attempt 
Its use du^g a complicated surgical procednre. Even with such a 
tlon the advantages and limitations 01 Its use are indicated more dearly by 
practice. That some surgeons may find It of more value than others to gain 
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not as greatly to be feared when the hi^ frequency knife is employed 
as after the cold scalpel He further states that he has performed 
tve laparotoTTiies ioi proipose ot div\d«ig extensive inlia ahdoninal 
adhesions by the electrosurgical kmfe with no recurrence of the 
adhesions as evidenced by the permanent disappearance of the char 
adenstk discomfort caused bv them In a recent commumcation 
Trowbridge stated that be had successfully performed nephrectomy 
and hysterectomy and had removed a renal calculus by means of 
the high frequency kmfe 
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ELEcraosuacEBY in the GENTTO-UaiNAav Field 

The same Indications for electrosurger> exist In the genito-unnary 
w In the gynecologic field This can be extended m the male to pros 
latectomy throu^ a suprapubic opening by means of the high fre- 
quency knife Seine surgeons have advocated employing a wire loop 
M the knife in the use of the high frequency cutting current for sever 
i°g and removing the median bar of the prostate by way of the ureth 
^ route through an operating cystoscope as an lmpro\*ement over the 
Bottinl operation 

Excellent results ha\T been reported bv surgeons who are In a pod 
to Judge of the merits ot elecUoyirgecy uv this 6.eld The sue 
^^ful rcnwal of papillomas from the bladder by means of the high 
current through an operating cystoscope which was first 
by Beers and \'erlfied by many others is Impressive to those 
operation performed The treatment of such lesions 
^ been revolutionized by the advent of dectrosurgical methods 
successfully stopped hemorrha^ and removed numerous papD 
of the bladder by the high frequenc> method The first one m 
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r BectrosUTpery Is a distirvct oddttlon to the neurologic Burgeoa’s anna 
roenUrlum It does not however, completely Bopersede the wdl-eftabllahed 
prlndplea of osteoplastic cranial cerebnd surgery 

s At present It may be employed to its greatest extent in the removal 
of meningiomas In particular to the relatively Inaccmible menlnglomis. 

3 The Improvement of the use of eledrosurgcry in the treatment of 
gliomas offers the possibility for Its greatest contrlbuticn to the surgery 
of the nervous systeitL 
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EleCTROSUSCEHY in G^TfCCOLOCY 

Electrosurgical methods have a very definite value in a wide range 
of conditions of Interest to the gynecoIogisL Among the minor lesions 
In this field which can be successfully treated by the clectrodeslccahon 
method arc venereal warts leukokcratoses leutoplaUa condyloma 
moles (simple and pigmented) chancroids angiomas some locahw 
cases ef pnintus (of nerve or ecicmatous origm) urethral caruncle 
urethral prolapse erosions and infected Bartholin s and 
glands lupus fissures fistulas of vagina and rectum polyp* 
lomas of the bladder (operating tbroagb a cystoscope or a su^fwhrc 
opening) papillomas of the vagina, cervix, and rectum erosi^ o 
the uterine cervix, endocervidtls hemorrhoids epitheliomas chancre 
(Influencing the treatment and progress of syphilis) and carcinoma 
of the cervix In combination with radium. , 

The larger growths may be treated by the more powerful cca^ 
tlon method The high frequency knife has fl wide field of useful 
In pelvic surgery such as hysterectomy through an 
cision and evidence b accumulating that the future for thb 
b promising throughout the wdwle range of gynecologic surgery 1 
b also true of surgery of the upper abdomen and thorax An in 
esting observation has been made by Trowbndge, that adhesions 


Eye, Sbiuses, Ear etc. "1 S9 

the lesion can be removed vdth the same case and simplicity as though 
it were on the skin surface The wound will heal readily if the patient 
B normal and some notable results have been obtamed 
I have had under my observation a case of squamous-ceD cardnoma 
which was treated by this method and the patient has been free from 
recurrence for lo years In cxteQsi\*e carcinoma of the larjTii, com 
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1910 was a bleeding papilloma almost the siie of a hen’s egg. The 
patient, on aged man, lived for seven years free from recurrence. I 
nave found from experience, however, that unless the lesion Is benign, 
it should be treated throu^^ a suprapubic Indslon and an opening into 
the bladder In this case other methods may be employed in conjunc 
tion with the electrosurgical method 

ELECTBOsimcEKY IN Eye Sinuses Ear, Nose, Thboat, and Lasynx 

Electrodesiccation may be employed In the following eye lesions 
without causing a contracted scar neoplasms of the eyelid canthl, 
bulbar and palpebral conjunctiva, such ns epitheliomas sarcomas, 
warts, moles, nevl, dry granular conjunctivitis, trachoma, leuioroa, 
refractory comeal ulcers lupus, permanent removal of cella from eye- 
lids when indicated xanthoma, chronic local Infections, etc. When 
complete exenteration of the orbit and adjacent sinuses U Indicated 
or n^en adjacent bony structures ore Involved with disease electro- 
coagulation, in many Instances may be relied upon to accomplish 
superior re^ts proWded the technic is thorou^y understood Great 
care must, however be taken to avoid injury to orbital bones, else 
the dura will be exposed end meningitis wHl result 

The same types of lesloos noted In the preceding paragraph, oc 
curring on or in the ear canal, may be successfully treated by electro- 
desiccation or electrocoagulation the choice of method depen^g upon 
the extent of the disease It might be noted as a matter of interest 
and to illustrate the delicate action of the current, that small granule 
tions of the tympanum may be removed by electnxleaiccation without 
Injuring that delicate structure, so great is the refinement of its 
controL 

Lesions on the nose of the same type mentioned above may also be 
successfully treated by electrosurgiraJ methods. 

Electrodesiccation hns been found useful in the removal of hyper 
trophied turbinates polypi, papillomas epitheliomas etc. of the nasal 
mucous membranes without causing the hemorrhage Inadent to the 
use of the cold scalpel 

There are numerous indications for electrosurgery In Its different 
forms in the throat, such as tonsillectomy removal of pjapfllomas 
lupus, leukoplakia, and certain malignant lesions. The clectr^esicca 
tion method is satisfactory for the removal of accessible papflJonias of 
the vocal cords This operation ran be performed by dther mdlre<i 
or direct vision through a laryngoscope . 

Cancer of the larynx, however ahould not be treated through tbe 
mouth, owing to impossibility of doing complete work, and also owing 
to the haiard of Injuring normal structures. It Is preferred that a 
preliminary tracheotomy be performed and after that a laiyngoto^ 
by a longitudinal indslon. In manner the lesion can be 
exposed an ! palpated to determine its location and character Then 
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bow-Tf regardiflg the value ot this method some commending and 
others ccmdemning it This has caused confusion m the minds of 
those who are sincerely seeling authentic information. 
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plete laryDffectomy is sometlma Indicated, and in this work the dec 
tro&urglcal knife may be found to have a field of usefulness. 

ToNSHJjtcTOMY ny Electrosuboical Metocids 

May I state at the outset that U Is the opinion of conservative 
laryngologists that electrosurgical methods will not entirely replace 
the operation in use for many years, owing to satisfactory t^U 
obtained with the latter in the average case. Tliis fa probably true, 
but It fa also quite well known that In certain Instances there fa a 
distinct contraindication to the open operation. If therefore, electro- 
surgical methods can be used In such cases with the hazard mlnlraljed, 
then there fa a valid rcaion for including them among the methods 
to be considered by laryngolo^ts when unusual conditions ezisL 

Ejqjcrience with electwurgical methods in tonsil work has been 
multiplying and while discounting the ultra laudatory opinions o! 
the overenthusiasts It now appeara safe to say that some electro- 
surgical methods may be relied upon as worthy lubstitutes lor the 
open operation in cases where there fa a distinct contraindicatioo to 
Its use especially in the case of adults This fa true, provided a proper 
and standardized technic fa employed Three electrosurgical methods 
have been advocated for tonsillectomy, namely the high frequra^ 
snare electrocoagulation (diathermy), and clectrodeslccallcai, which 
In turn wiD be briefly dfacussed 

High Frequency Snare.— A few laryngologlsfa have suggested the 
use of the hi^ frequency snare for tonsflJectomy The same current 
used for cutting (bipolar^ fa passed throu^ a metallic snare, ana 
the tonsil fa remowd by the same technic as in the cold snare 
Uon, except that the current is used while the snare separates the 
tonsil from its bed. Its advocates claim that the possibility of 
rhage is less and that it hM the further advantage of tleriHilng the 
operative field. While it undoubtedly has these advantages it has not 
been adopted (or general use because of the greater care necessary 
for the proper control of the current, lest other slrndures in the throat 
be damag^ In common with any known method the danger ot 
hemorrha^ fa, however, not entirely avoided r^arcDcss of primal 
capillary sealmg. It wcrald cot bo entirely safe to depend upon it 
pcnuanently to seal the normal or anomalous larger ve»efa that nay 
be encountered It fa doubtful what the future opprafaement of 
method will be, but at the present time, at least it fa not as popow 
as the electrocoagulation (diathermy) or the eltctrodesiccation metn 
ods (unipolar) for tonsillectomy 

Electrocoagulation (Diathermy) — ^The electrocoagulation 
produced by the bipolar d Arsonval current of high amperage and low 
vdtage has been widely employed during recent years for the 
of tonsils with a fair measure of success. Published opiidcms dmeiv 
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Method No. J l5 perhaps more generally in use tto the others and 
Is rndte sadafactory it correct technical rules are observed. 

^thod No 3 bids fair to be popular also and those who employ 
it believe It satisfactory 
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Paradoxical os it may seem, the different estimates of Its valoe may 
all be correct, each depending upon the point of view This is ei 
plained by the fact that high fre^ency currents are characterized by, 
and 8ubj(jct to, great flexibility, wth as regards the mode of prodoc 
tion and also in the effect pr^uced by them In the tissues A wide 
range of effects can therefore be obtained from their use, depending 
to a great extent upon the construction of the apparatus which gen- 
erates the current in such details as the capacity of the condensen 
the number of windings and the thickness of the wire m the primary 
and secondary coils and In the solenoid to produce the proper indue 
tonce the character of the spark gap to insure the correct resistance, 
and lastly the technic of apphcatloiu 

For example ten q>erators, conceivably of equal ability and eiperi 
ence, might in all sincerity orni accuracy repmt their findings but 
with no two of them exactly agreeing This is explained by the fact 
that none of them employed the same electrical factors nor the same 
technic in their work Thus the views of diverse nature are explained 

In the couTM of development of any Important Inventwn, a con 
dition of uncertainty is to be expected for a time until all factors are 
standardixed toward the end that maximum effideucy will be attained 
by all employing them. 

There are four methods In use for employing dectrocoagulalicoj 
(diathermy) in tonsillectomy 

1 Destroying the tonsD as completely as possible at one opers^ 
employing an active needle electrode, and a pass i ve metallic electrode 
on the back of the patient 

2 The removal of the tonsil in small portions m a scries of treat 
ments employing an electrically activated straight or booked needle m 
the active elective Multiple punctures In the tonsils are thus TOue 
and the mdlfferent electrode Is placed upon the back of the patl^ 

3 The use of a metallic ring electrode which encircles the 

and when pressed inward exposes the lonsfl to vfew, and also acts 
as the indifferent electrode The actI^^ electrodes are straight or 
hooked needles insulated except nt the point, and the tonsils are 
removed little by little In a series of treatments, also by means of 
multiple punctures 

4 The removal by means of two insulated booked electrode 
clamped together like a tonsil forceps and used at the same time, each 
cany^g the current from opposite aides of the high frequency ma 
chine. By this method the tonsils may possibly be renuj^ by one 
operation or better by a series of operations. 

Method No i has been discarded by most operators because the 
inflammatory reaction Is too great and the danger of destroying 
adjacent structures in the throat and of secondary hemorrhage is to 
be seriously considered as a possible haxard. It is therefore not recom 
mended for general use 
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A wtolc gamut of effects may be produced In tissues by the various 
manifestations of electrical currents some of which are desirable for 
the treatment of cer tain lesions though contraindicated for others 
I prefer to speah m defimte terms of effects when possible, rather 
than of general methods For example the term drugs will hdp little 
in prescribing for a defimte ailment wbereas digitalis” can Instantly 
be recognized as the particular “drug’ to be administered m certain 
heart lesions The use of such terms as ele ctr o su r g ery diathermy 
endotherray etc though proper m their place as general terms is 
therefore analogous to the use of the terra “drugs which is indefinite 
in description of the particular drug actually employed whereas elec 
trodesiccation selected from a wide range of thermic electrical effects 
is a known entity Ifkc HigitaJ^ " and can be standardized for definite 
uses, one of which is for the successful rcmov’al of tonsils as well as 
certain other lesions before mentioned Electrocoagulation can like- 
’dse be distmgulshed from elcctrodesiccation with its defimte inch 
cations and again the effect of the high-frequency knife upon tissue 
is dissimilar to either though in turn of smlue when it would be 
improper to use the other electrosurgical methods 
It can therefore be seen that general terms art not conduave to 
u close understanding among sacntific observxrs whfle standardixaticm 
0* methods m terms of effects and special technic will permit of 
dopOcation of results by different surgeons Out of the range of effects 
of applied electricity for surgical uses, electrodesiccation electroco* 
agulation and the high frequency knife have up to this time been 
found by experimental studies and cUmcal use to be more practical 
uud useful than others thus far recognized 
The harnessing of Nature s mysterious force by patient workers m 
fhe surgical field for the alleviation of human suffering is an achie\“e 
m^^t comparable with the greatest in surgical nnnnU This sentiment 
has been i^ced by some of the roost critical minded of our profession. 
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Method No 4 seems a rational procedure, but Its real value has 
yet to be demonstrated since so few laryngologists have thus far em- 
ployed it- 

Inqulry regarding removal of tonsfls by the series treatment method 
among experienced laryngologists reveals that complete work Is seldom 
accomplished in less tlw six treatments to each tonsil, In periods 
varying from seven days to two weeks between treatments. Some 
operators employ as many as ao to 25 treatments Seldom Is complete 
removal accomplished in any case in less than three months, and it 
sometimes requires six months or more It would seem that such pro- 
longation of hiflammatlon would be objectionable, but I am told by 
those who employ it that patients do not object to it 

AH four methods have been fully described in current medical lit 
erature which is readily available, hence no attempt will be made to 
enter further into discussion of them in this chapter 

In fairness to all may I state that these methods no doubt are sue 
cessfully employed by capable men who have studied and appbed 
them but, In common with any method designed for a definite pur 
pose, some disadvantages are almost sure to exist. 

Blectrodeaiccation. — From my eipenence with the use of all typ« 
of high-frequency cnrrenls for gene^ surgical purposes for 
25 years I prefer the unipolar current of low amperage and high 
voltage for tte removal of tonsfls. May I therefore not be accused m 
bias if I differ somewhat from those who prefer any form of the 
bipolar high amperage and low voltage current (diathermy) 

My grorring impression is that clectrodesiccation possesses fewCT 
disadvantages and that It Is more suitable for delicate throat workj 
than electrocoagulation (diathermy) inasmuch as there Is better con 
trol ^rith clectrodesiccation the Inflammatory reaction Is sli^tes 
there is, I think less resulting fibrotic change the haxard of secctodaiy 
hemorrhage Is leas to be feared the natural contour of the tonafllsr 
fossa is better maintained the work Is completed in fewer treatments, 
and the results are afl that can be expected of anv method. 

Analysis of adverse reports concerning dectrodesiccatloo In tonsfl- 
lectomy reveals mlsundeiWnding of the method and the employment 
of an improper technic 

Electrosurgical methods for tonsilleclomy should be practiced 
laryngologists when Indicated in complicated cases, but to Insure the 
best result* careful study and mastery of technic are necessary, else 
they win be disappointed with results. 

Conclusion 

The term dcctrosvrgery I* a broad one. expressing so many 
and means of applying various forms of dectrical energy 2® 
removal of abnormal tlssae as often to cause confusion In the minds 
of those seeking reliable information 
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A whole gamut of effects may be produced In tissues by the various 
manifestations of electrical currents some of which are desirable for 
the treatment of certain lesions though contramdicated for others 

I prefer to speak m definite terms of effects when possible rather 
ihfin of general methods For example the term “drugs will help little 
m presc^ing for a definite ailment, whereas digitalis can instantly 
be recogmied as the p>articular drug* to be administered In certain 
heart lesions. The use of such terms as electrosurgery, diathermy 
endotbenny etc. though proper m their place as general terms is 
therefore analogous to the use of the term drugs which is Indefinite 
In descnption of the particular drug actually employed whereas elec 
trodesiccation selected from a wide ran^ of thermic electrical effects 
fa a known entity like “digitalis and can be standardized for definite 
uses one of which is for the successful remov’al of tonsils as well as 
certain other leswns before mentioned Electrocoagulation can like- 
wise be distinguished from electrodesiccation with its definite Indi 
cadons and again the effect of the high frequency knife upon tissue 
fa dissimilar to either though In turn of \’alue when it would be 
Improper to use the other electrosurgical methods 

It can therefore be seen that general terms are not condua\’e to 
a dose onderstandhig among sdentific observers while standardization 
of methods m terms of effects and special teclmic wiH permit of 
duplication of results by different surgeons Out of the range of effects 
of applied electriaty for surreal uses, electrodesiccation electroco- 
agulation and the high frequency knife have up to this time been 
foimd by experimental studies and chnical use to be more practical 
and useful than others thus far recognized 

The harnessing of Nature s mystenous force by patient workers in 
the surgical field for the alleviation of human suffering is an achleve- 
ment comparable with the greatest in surgical annals. This sentiment 
has been imlced by some of the most critic^ minded of our profession. 



^ n Electrosurgical Method* 

Method No 4 seem* a rational procedure, but Its real value baa 
yet to be demonstrated since so few laryngologists have thus far em- 
ployed IL 

inquiry regarding removal of tonsils by tbe series treatment method 
among experienced laryngolo^ts reveals that complete work Is seldom 
accomplished in less than six treatments to each tonsil, In periods 
varying from seven days to two weeks between treatments Some 
operators employ as many as 20 to 25 treatments Seldom is complete 
removal accomplished In any case in leas than three months, and It 
sometimes requires six months or more It would seem that such pro- 
longation of inflammation would be objectionable, but I am told by 
tbt^ who employ It that patients do not object to It 

All four mrth^ hatr'e been fulty described fn current medical fit 
erature which u readily a\'anable, hence no attempt win be made to 
enter further Into discussion of them in this chapter 

In fairness to all may I state that these meth^ no doubt are sue 
cessfuDy employed by capable men who have studied and applied 
them but, in common with any method designed for a definite pur 
pose, some disadvantages are {dmost sure to exist, 

Electrodesiccatloii, — From ray experience with tbe use of all ty^ 
of high-frequency currents for ffeneral surgical purposes for 
35 years, I prefer the umpolar current of low amperage and hl» 
voltage for the removal of tonsils. May I therefore not be acensed of 
bias If I differ somewhat from those who prefer any form of tbe 
b^lar high amperage and low voltage current (diathermy) 

My gnriring impr^on is that dectrodesJecarion possesses fewtf 
disadvantages, and that it U more suitable for delicate throat work, 
than electrocoagulation (diathermy) inasmuch ns there is better con- 
trol with electrodesiccation, the Inflammatory reaction Is slitter, 
there Is I think less resulting fibrotic change the hazard of secondary 
hemorrhage Is less to be feared the natural contour of tbe tonsfllar 
fossa IS better maintained the work Is completed In fewer treatments, 
and the results are all that can be expected of any method. 

Analysis of adverse reports concerning dectrodesiccation in tonsO- 
lectotny reveals misunderstanding of the method and the employment 
of an improper technic. 

Electrosurglcal methods for tonsHlectomy should be practiced ^ 
laryngologists when indicated in compUcatwi cases, but to Insure the 
best results careful study and mastery of technic are necessary else 
they wfU be disaj^lnted with results. 

CONCLCTXION 

The term eketrosurgery b a broad one e:q>rcsslng so many wa^ 
and means of applying various forms of electrical energy ^ 
removal of abnormal as often to cause confusion In the mfods 
of those seeking reliable information. 
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ELECTROSURGERY AND OTHER PHYSICAL THERAPY 
MEASURES IN UROLOGY 

F G Hasuson MT) 

pAPILLOilA OF THE PenIS 

Vemicae acuminatae Wnown conimonly aa venereal warts, although 
by no means always associated with any venereal disease are caused 
by irritation from sonic source usually from the prepuce. They are 
an overgrowth of the papillary layer of the stin or mucous membrane 
They are mostly ptapHlary in type and composed of epithelium 
which is readily transplantahle to produce nd^boring buds They 
may resemble epitheliomas or condylomas from which they must be 
differentiated 

Correction of the irritation, whetlier from uncleanliness or dis 
charges often causes disappearance Balanitis and phimosis mtot be 
corrected to prevent recurrence and this may necessitate dreumdswn. 
While the ordinary treatment Is the appbcaUon of nitric or tri 
chloracetic add if not applied carefully and the eicess mopped the 
lorrounding mucous membrane is likely to be destroyed 
The most satisfactory results arc obtained by applying lo to jo 
per cent cocaine solution directly (o the growth- After allowing a few 
niinutes to elapse for the anesthetic to t^e effect a fine needle elec 
trode is introduced at the base of the growth and it Is destroyed using 
the monopolar high frequency and a low current 
A dusting powder and a dry dressing may be applied the warts 
dther dropping off with treatment or in a few days 

Chancboid 

^^ty gemtal ulcer Is regarded as a chancre until proved otherwise 
\\Tme the Incubation period and the clinical characteristics mav be 
as point to a chancroid it is the golden rule that no treatment 
*bould be started until an absolute diagnosis is made The dark field 
®**®lnalion for Trepontma pallidum is posIti\e m well over 90 per 
of untreated cases on the first examination For those sores which 
nave received local treatment, especially preparations of mcrciuy It 
‘*^^**ntial that all this be removed and ^ suspected ulcer cleansed 
^ bathed In normal salt solution by repeated appbcations The 
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and with progression may break down and discharge pus from sec 
ondary Inaction or become a lesion like the initial focus 
As epitbehoma is uncommon before the fortieth year the diagnosis 
Is made by exclusion- Biopsy is not recommended unless just prior 
to operative procedure as it has a tendency to promote metastasis 
Similar to cancer elsewhere in the body the prognosis depends 
largely upon on early diagnosis with prompt and effiaent treatment 
The later m hfe the condition develops the slower it seems to grow 
Prognosis is good if seen early and while it has been stated that 
should Inguinal ly mph node involvement occur cure is doubtful yet 
many are reported 

Roentgen rays surgery diathermy and radium are the agents em 
ployed in the attack, either alone or combined but it depends upon 
the site and duration to some extent. Surgeons have stated that the 
qjIthelJoma Involving the fiinn<t or distal third of the penis may be 
treated by partial amputation but that which extends to the middle 
or proximal third demands extirpation 
fteoperahve roentgen-ray therapy of not more than one treatment 
IS always advised- A preliminary block dissection of the inguinal glands 
fa carried out prior to the radical surgery on the penis These glands 
roay be destroyed by dlatberray by placing the ^ disk active elec 
trade over the glands after exposure by the *kin incision and slowly 
heating until the glcr-ed finger cannot be borne on the tissues and with 
rapetluon Due care must be given to the femoral vessels which lie 
beneath. 

The partial amputation is earned out with due respect for the skin 
flaps and placing and suturing of the cut urethra to prevent con 
tracture and stneture formation of the new meatus 
Complete extirpation is performed in the same manner with the 
new urinary meatus brought out to prevent stricture formation 
Intensive postoperative roentgen ray therapy is routinely advised 
Complete emasculation is rarely employed and In recent years there 
to be a tendency whether warranted or not, to avoid the knife 
because of discouraging resultant metastasis and to employ measures 
produce no mutflation with tendency to regional metastasis 
Diathermy has been used m the treatment of epithelioma employ 
tng the bipolar current with the Inactive electrode beneath the sacrum 
tnd a flat disk active electrode General anesthesia is not necessary 
^ cancerous tissue is destroyed by the slow process of thermo- 
cl^occagulatlon avoiding all sparking and the coagulation Is 
^^rried out well beyond the diseased area to the normal healthy 
to insure complete destruction of the growth 
Tm same procedure as detailed above is carried out with regard 
^ the inguin^ glands Preoperative and postoperative roentgen ray 
^py is advised 

rjiHt k ” Widman report a senes of cases which were treated by 
ratUotherapy and electrocoagulation. Certain cases respond better when 
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physician who nfgiects this dark field examination or if not possess- 
ing the fadUtics to carry out this procedure, fafia to direct the patient 
to where it am be done Is guilty of moral tnalpracbcc, at least 
If dark field examinations be negative for three or four successive 
days, and if the Wassermann reaction be negative, local treatment 
may be applied It Is wise to continue weekly scrol(^c exandnatioos 
un^ the sixth week or the secondary penod hw been passed 
Many chancroids can be cured by correcting the hygiemc habits of 
the patient, as unclcanlincss is usually the forerunner There are many 
remedies offered for cure such as application of caustics and adds 
but the wnter has found that oyatals of argyrol are very effident and 
where this is unsuccessful or by reason of the phagedenic spread, the 
method recommended by Robbins and Scabury is applied 
The chancroid is cl^msed and a lo to to per cent solution of 
cocaine Is aOTlied directly with a awab which is bdd in place several 
minutes A liberal appliaUkjn of 25 per cent cupric sulphate is made to 
the excavated area, and with the monopolar current of the diathemw 
apparatus and the vacuum electrode, the ulcer is completdy ful 
gurated, care bdog given to carry the destruction well undCT the 
undermined edges and beyond. 

Corbus has pointed out that using a fine needle as an electrode and 
desiccating the sore rather than sparking it, Is superior as it 
not carboniie the tissues and at the same time perinlls greater h«t 
penetration. The grayish-green area is now covered with a dustl^ 
powder and if there should be any spread, the procedure 
repeated Usually In a few days the phagedenic ulcer has been changed 
to norroal, healthy granuladon tlasue. 

The accompanying uofiateral inguinal adenitis may be treated wim 
diathermy If seen before suppuratloo occurs. The sxoaller electron h 
placed over the Inflamed gland and the larger one beneath 
locks and treatment given for 40 minutes repeated dally Sh^ 
suppuratiott occur ineWon and enucleation of the gland are indicated- 

Epttheuoka 

The etiology of cancer of the penis Is unknown but it has b^ 
recognired that a long and tdberent foreskin, with 
lion from tmegna and a chronic balanoposthitis, predisposes Epitbe- 
liom* among the arcumdsed is rare. 

This condition arises on the glans or prepuce, frequently on the ^ 
of an old scar formation Keyes reports It mav start as an iMuratea 
nodule under the skin or as a patch of leukoplakia. Beginniug as ® 
wart on the skin or an ulcer it becomes deeply ulcerated with 
lating or cauliflower-like growth* with a foul scropurulent discharge. 
It may spread and involve the entire penis and adfacent structur^ 
It Is itow growing and pain is usually not an early ^rmptom, 
regional lymph nodes are reported as becoming involv^ rather liiei 
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ducmg fever or who develop Influenza or acute febrile conditions 
Santos in ha expenments reported that 43® C (1094 F ) for 76 
mmutcs 44" C (in 2 F ) for S4 minutes and 45 C (113 F ) 
for 37 minutes were necessary to kill gonococd It has been shown bv 
others recently that m vtiro the gonococcus will survive 30 minutes 
at 45 C (113® F ) The pomt is whether expenmental studies of 
the gonococcus grown tn vitro help us determine their relative re- 
slstince in the tissues It may be analogous that despite recent 
research to discover a chemical gonocoedade the urologist frequently 
returns to the old established irrigant — potassium permanganate — not 
withstanding the fact that its gennlddal properties are much less than 
many others It would seem therefore that if by applying diathermy 
we CTcate an unfavorable condition for the viability of the gonococcus 
without disturbing the mucosa we ore accomplishing enough to war 
rant its trlah 

Nagclschmldt with reference to the male urethra, states Theo- 
retically it would be easy to apply heat deeply with diathermy but 
prachcally it a quite different. In order to obtain an even deep beat, 
ooe must apply diathermy with low amperage during a long time It 
a technically very difficult to diathcrmatixe the wbole urethra far 
into the bladder idthout heating up some places too high. In the pars 
pendula no difficulties appear As soon as we reach the root of the 
penis It Is impossible without special technic to heat through the 
urethra in all direaioos with an even temperature Corbus and 
0 Conor m their book state It b a firm belief that ultimately the 
technical difBculdes which so far have prevented the absolute per 
fection of this method will be solved 
The use of medical diathermy m the treatment of acute gonorrhea 
^ been upheld by many authors — Roucayrol Seres Walker Watson, 
Canov^ Curabeiimtch and Robinson Corbus and 0 Conor Gomez 
Gastano H, Schmidt Nagelschmidt, Shohan MacArthur RedewiH 
^ others — but has been disOTimted by recent textbooks of urology 
those of Keyes Pdouic and Eberhait in this country and 
AlacDonagh of England 

within the scope of this chapter to discuss the physical 
Py^ples which govern the development and application of the type 
0 current suitable for diathermy It is sufficient to state that should 
wtn ^ employed it is essential to get a good machine which 

oeliver aH that is expected of It with a margin to spare It should 
capable of dehvenng 2000 to $000 ma. in a stead) volume with 
•Ppredable variation over a penod of one hour Small machines 
mn tha do not produce results WTiether a portable 

“ desirable is a personal decision We like a portable machine 
Pail'^ ^ moved from one room to another <?r even to the 

MacArthur in a personal communication Informs me 
can ^ ^ machine with connections such that two patients 

^ treated at the same time Of the greatest importance are the 
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radium is applied together with roentgen ray therapy Amputation was 
carried out hy electrocoagulation at approximately the junction of 
proximal and middle third, without regard for the urethra. There Is 
DO record of stricture formation and fa a personal communication I 
am told there was none. W^le the method of amputation with dec 
trocautcry produces a bloodless field most surgeons would regard 
the abandoning of the new urinary meatus to Its fate as hazardous 

Gonojulheal Ueethritis 

Electrotherapy with the production of heat in the tissues in the 
treatment of gonorrhea Is by no means new yet the evaluation of this 
method has not been firmly established This may be due to the mis- 
leading and colorful statements of enthusiasts or to the doleful dcot 
tive confirmation of the doubters There is no specific cure for 
gonorrhea and, as diathermy is the production of electrical heat, It is 
useless to expect results other than those derived from beat activdy 
generated in the tissues- It is a biologic finding that under aD condi 
tions beat up to the optimum point Increases the activity of tissue 
cells, and down to a minimum point decreases the activity of the tissue 
cdls which leads to the coDcIusion that the production of beat to 
the body tissues increases ceD activity and tlius the inflammatory 
reactions to an imtant are greatly accelerated 

Medical diathermy has been r^rded as having marked analgesic 
properties It increases ceD aedvity and hyperemia, with its resulting 
slowing of the blood stream due to the dflatatlon of the blood vessel 
walls It increases diapedesis both in rate and amount, and accelerates 
phagocytosis It produces a deleterious effect directly upon the Invad 
ing irritant and decreases the amount of scar tissue formation as the 
first changes in Inflammation arc acralerated and also reabsorption 
takes place faster 

The contraindications to diathermy are few bat must be understood 
It cannot be substituted for surgical drainage in a collection of pus 
as diathermy may aggravate the condition and septicemia results 
It should never be used where there has been any hemorrhage or 
where there Is possibility of any 

The gonococcus has long presented cultural diffrculties making It 
next to impossible to obtain growths except under the most favorable 
conditions as the pus obtained at epididyrootomy Recently with the 
introduction of the calf brain media and attention to hydrogen-ion con 
centration It is reported the organisms may be cuJtur^ from the 
urethral pus It would seem that conditions have to be most favorable 
for its growth, and as the gonococcus is not very hardy the least un- 
favorable circumstances will have a tendency to destrw It, It has been 
a weD-establlshcd fact that beat hji< a deleterMus effect upon 

the gonococcus. The clinical course of acute gonorrhea has been 
markedl> lessened in those individuals who have complicatfons prO" 
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and thus surgical diathermy or fulgcration is apt to occur with a 
resulting traumatic fistula. 

Following the suggestion of MacArthur, the writer applies dia 
tbermy to the anterior urethra using two strips of block tin inch 
wide^ cut to a length which wQl run the entire urethra, anointed with 
K Y lubricating }ellv and strapped with adhesive Attention is given 
to directing that the electrode on the floor of the penis be slightly 
smaller as the urethra is closer to the floor Intimate contact of all 
electrodes is roost essential and it U best to lia\e all cords completel> 
Insulated to the very point of attachment A small rubber cufl can be 
slipped over this point after the connection has been made It is 



— strip Un elrctrotfei ent to knftli ilong tbc talrrior mthr*, held io pUa by 
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^irable to increase the current slowly taking at least five minutes 
^lon maiunum intensity is produced and rev'erse the procedure for 
^tlng off the current As there Is no thermometer to act as an 
i^ator the raflliamperemeler must be watched with the current 
J^Odng between 300 and fk>o ma. The length of the treatment should 
^ should be repeated daflj or better twice daily 

gonocoed arc eradicated The temperature of tbc urethra 
112 F (42 78 to 44-44'^ C ) for the duration 
tte treatment, a temperature at which It is alleg^ the gonococcus 
uestroyed This treatment can be continued for some time (Fig i) 
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electrodra, which will be discussed under each condititm because it is 
here the personal element enters 

Provision has to be made so that the patient can lie for an hoar or 
more without being disturbed and, If not under personal auperWsion 
the entire Umc at least watched by someone competent to jud^ if the 
patient is getting what fa deslr^ Better residts are obtaLed 
arousing the interest and coSperation of the patient, by explaining 
carefully to him exactly what you ^rish to accompli^ and assuring 
him that there will be no shoda or painful effects After the first 
application with no untoward effects, the patient’s morale a nused, 
jKilicularly with clinical Improvement, and afterward the cord con 
necting with the switch is given him so he can break the circuit If the 
beat becomca too intense- 

It would seem that diathermy will never become popular, at best, 
mainly from economic reasons The physician needs spedal expensive 
apparatus a separate room for an hour or more, and the procedure 
must have skilful supervisioiL Of necessity a larger fee most be 
charged to the patient, who m these times of ecocomic stress fa nx>re 
than hkely unable to pay It Thus It will be shelved except for the 
wealthy, or in those t^Unct cases where diathermy is so superior to 
other forms of treatment tMt sdf-preservaUoo of professir^ rank 
win Impel its use. 

To the patient presenting himself with acute gonorrheal urethritis 
In the early stage, i e., the first or searad day, with the Infection 
limited to the anterior urethra, anterior to penoscrotal juncture, 
diathermy may aid in effecting a speedy cure By the two-^ass test, 
the first may be cloudy and contain a few shreds but the second 
should be clear Theoretically this fa the time, If diathermy fa able 
to sterilize the urethra by killing the ^nocoed the best results should 
be obtained annparable to a successful soKalled abortive treatment, 
which fa seldom employed The great dlfflcnlty has been to get a 
suitable set of electees which will give even beat to the urethra. 
Various types of intra urethral electrodes have been devised notably 
the one by Corbus, which fa unsuccessful because 

I A basic urologic mKrim states that do Instrument should be 
passed In the infian^ urethra In the presence of gonococci 

3 Patient fa usually not able to tolerate instrument in the inflamed 
urethra for suSfident period of time to get desired result Corbus 
states however ‘Contrary to the general impression of this form of 
treatment it fa painless during the period of appHcatlon After the 
withdrawal of the thermopbore there fa a copious discharge of serum 
and mucus whkh lasts until the next urination. The wnter docs not 
favor this treatment 

3 As the urethra is not of uniform calibeT an electrode does not 
fit snugly against the mucosa, so that sparking wiS occur 

4 Heat ii liable to be concentrated on the Up of the Instni®®^ 



Gonoirfacal Urethntifl 


OhAstn ni n 
vi&jM nj W 

has not been so favorable whether because of faulty technic or be- 
cause we failed to get proper coSpemtlon from our patients In most 
cases the discharge appear^ a htUe more profuse after the first treat 
ment and then gradually cleared The acute symptoms were alleviated 
Gonococd did not seem to disappear any more quickly than with 
other methods Clinic patients are difficult to hold to treatment, par 
Ucularly when the symptoms with which they present themselves have 
abated. It has been wserved that, as our technic improved better 
results were obtained and we are inclined to blame ourselves rather 
than the method for our earlier failures We do not advocate this as a 
routine treatment for acute urethritis 
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^Ih postenor involvement of the urethra which occurs in the 
majority of cases treated by any means cnmplicalions may occur and 
jt Is here that diathermy occupies first rank in the treatment. Propby 
treatments to the posterior urethra and prostate have been 
advised at this time where there has been a period of inactivity with 
older methods. 

^*®riurethriUs may occur anywhere along the urethra but the com- 
sites are Immediately posterior to the glan^ penis and m the 
The latter may be due to extension from the glands of 
■^ttre or from inflammation In Cowper s glands 
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This trcatroent docs allay aD the acute symptoms and checks the 
discharge considerably, even If the infection has Invaded the bulbous 
portion of the urethra, and can be used in conjunction with the 
various accepted modes of treatment, as Internal medication hand 
injections or irrigations, copious draughts of water, free catharsis, 
restriction of excrdse and diet, and a taboo to sexual exdteraent ana 
alcohol 

In the acute fulminating types where the penis is edematous, the 
tips of the meatus and the prepuce are swollen and the patient com- 
plains of Intense dysuria, p^iatlve treatment alone can be Instituted, 
as injections or imgations are rmt Indicated or tolerated and dia 
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thermy occupies a stellar rflie and acts as an exceDent palliative 
measure as often one treatment will entirely relieve the acute symp- 
toms and injeclioTis can be resumed shortly , . 

Redewill et a/ in a recent article maintain that with properly 
electrodes external to the penis the urethra having been previously 
filled with o 5 to I per cent roercarochroroe, unifonnly cxccUen 
results can be obtained with the use of diathermy , 

MacArtbur reports a senes of 15 cases of acute gonorrheal uretnri 
tls in which, after the fifth diathermy treatment, the gonococcus 
could not be found in 14. In two a recurrence was noted. 

Our experien e with diathermy In the treatment of acute gonorriiea 
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A patient with acute prostatitis is a hospital case because the effec 
tiveness of the treatment directed to the prostate in the first few hours 
win determine the future management It is here that a portable 
diathermy machine is indicated for it can be brought to the patient s 
bed The patient is placed on his belly with the larger so-called in 
active ele<irode of block tin appronmately 6 by 8 inches anointed 
with soap lather or K Y lubncating jelly breath the lower abdomeiL 
TTie buttocks are spread with one hand and the prostatic electrode 
copiously anointed with lubricant, is introduced easily and carefully 
mto the rectum, directing the concave metal portion to come m actud 
contact with the diseased portion of the prostate as having been 
previously detenmned by rectal palpation This may be turned to 
various areas during the treatment If necessary Too much emphasis 
cannot be placed upon how skllfiiDy and painlessly the introduction 
of this electrode should be carried out. The patient is particularly 
apprehensive at the beginning of the first treatment, the prostate may 
be eiceedmgiy tender and there may be some tenesmus with attempt 
to force the electrode out but the effectiveness of the treatment de- 
pends upon how accurately the electrode Is placed so the electrical 
heat may be generated at the point desired. Upon not being shocked 
nor hurt, but on the contrary expcncncing the soothing effects the 
patient s morale is raised and the second treatment will go more easily 
with better coQperation The thermometer is introduced through the 
shaft of the electrode which ma> be held m pbee with small sand 
bags above and below It, which also help to steady it 

The current Is maeaW gradually taking at least five minutes to 
arrive at a maximum temperature of no F or 43 33 C Above this 
tamperature the patient complains of tenesmus and sacral pain al 
though the maximum temperature reached has been na F (4444 
C) The temperature registered m the thermometer is degrees 
less than that generated in the tissues Even when the patient is 
tolerant of a high temperature it Is difficult to obtain as the blood 
to carry the heat away faster after a temperature of 109 to 
no F is reached. The miDIaraperemeter may vary from 1000 to 
i8oo Many patients may not be able to tolerate this temperature at 
^t, but most will be able to bear It If It is gradually attained In 
•otne however the tolerance will not be that high and In these the 
P^ffents statements must be given as much weight as the thermometer 
^ the prostaUc electrode 

The treatment should extend over a period of 40 minutes to i hour 
or longer daily or even twice a day until the acute symptoms dis 
appear 

CatheteriaaUon may have to be carried out for retention of urine 
and should be done under the strictest aseptic conditions using a 
^^^iheter which will cause the least amount of trauma, even a woven 
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While this may present itself as marked periurethral infUtratlon, a 
large percentage undergo suppuration with-tte formation of an absc^ 
with persistent urethral fistula, or a persistence of the gonococcus in 
the follicles causes recurrence of the acute urcthntls Diathermy Is 
very useful in checking the Inflammation and preventing abscess 
formation, and If a persistent urethral fistula be present with demon- 
strable organisms In eradicating the gonococd and aiding in a speedy 
closure of the fistula with abatement of the urethritis. Should an 
abscess form, dlalbcrmy Is contraindicated and surgical drainage m 
atituted. 

If the Inflammation is confined to the penile urethra, two small tin 
electrodes are employed, with the smaller one which should be just 
of suffiaent size to cover the affected area placed on the posterior 
surface the larger electrode directly opposite on the antenor surface, 
and both strapped m place with adh^ve. Usually not more than 
aoo to 300 ma, are required, which is repeated dally for at least an 
hour (Figs, a 3) 

In cases of p^urethrlds Involving the perineum, an electrode Is 
fitted over the Inflamed area on the perineum and the block tin plate 
is used as the other electrode, employing not more than 800 to 
laoo ma of cunent 

We have observed diathermy dear up these troublesome peri 
urethral fistulas where older methods were of no avail If pus forms, 
It must be drained surglcAliy 

Acutk Prostatitis 

Diathermy la the treatment of choice in the management of acute 
prostatitis occurring cither as a complication of an acute urethritis or 
in that smaller group of cases where the mfectlon is hematogenous 
from disease dsewbwe — as influenza. It far surpasses the old time- 
honored methods of applying beat — namely sitz baths and hot rectal 
douches — because the beat can be actively directed to the prostate 
with a higher temperature, which is more uniform and over a longer 
length of time It relieves tlM patient quickly of the distressing symp- 
toms Indudlng retention of unne, If that be present and reduces the 
size of the prostate rapidly and thereby shortens the duration of 
disease. Outside of a slight tenesmus which may be present at t^ 
introduction of the prostatIc electrode at the first treatment and 
which usually disappears afterward it has a distinct soothing 
upon the patient In accordance with accepted geiieral Burgical prm 
dples, if pus collects forming an prostatotomy Is demanded. 

The older method of passing a sound through the urethra and ru^ 
turfng the abscess with the hope that It wfD drain into tie urethra w 
not l^ked upon with favor but open operation with drainage estab- 
lished to keep from rupture into ladder or rectum 
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A patient with acute prostatitis is a hospital case because the effec 
tivencss of the treatment directed to the prostate in the first few hours 
win determine the future management It is here that a portable 
diathermy machine is indicated for it can be brought to the patient s 
bed The patient is placed on his belly with the larger so-called in 
active electrode of block tin approximately 6 by 8 mches anointed 
with soap lather or K \ lubneating jelly breath the lower abdomen 
The buttocks are spread, with one hand and the prostatic electrode 
copiously anointed with lubricant is introduced easily and carefully 
into the rectmn directing the concave metal portion to coroe in actual 
contact with the diseased portion of the prostate as having been 
previously determined by rectal palpation This may be turned to 
various areas during the treatment if necessary Too much emphasis 
cannot be placed upon how skilfuDy and paliJeasly the introduction 
of this electrode should be earned out The patient is particularly 
apprehensive at the beginning of the first treatment the prostate may 
be exceedingly tender and there may be some tenesmus with attempt 
to force the electrode out but the effectiveness of the treatment de- 
pends upon how accurately the electrode is placed &o the electrical 
heat may be generated at the pomt desired Upon not being shocked 
nor hurt, but on the contrary expenenemg the soothing effects the 
patients morale Is raised and the second treatment wiD go more easily 
with better coSperatlon The therroometer is introduced through the 
shaft of the electrode which may be held in place with small sand 
bags above and below it, which also help to steady it 

The current Is Increased gradually taking at least five minutes to 
arrive at a maximum temperature of no F or 43 33 C Above thi» 
f®®PCfafure the patient complains of tenesmus and sacral pain al 
though the maximum temperature reached has been 112® F (4444** 
C) The temperature re^tered in the thermometer is degrees 
less than that generated In the tissues Even when the patient is 
tolerant of a high temperature It b difficult to obtam as the blood 
>eems to cany the heat away faster after a temperature of 109 to 
F b reached. The milhamperemeter may vary from 1000 to 
1800 Many patients may not be able to tolerate this temperature at 
hrsfi but roost will be able to bear It if it b gradually attained In 
bowever the tolerance will not be that high and In these the 
patients statements must be giveo as much weight as the thermometer 
la the prostatic electrode 

The treatment should extend over a penod of 40 minutes to i hour 
or longer dallv or even twice a day imtil the acute symptoms db 
■PPear 

^theterliation may have to be carried out for retention of urine 
*™J^uld be done under the strictest aseptic conditions using a 
catheter which will cause the least amoimt of trauma, even a woven 
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ohvaiy Upped or steel catheter if necessary, with plenty of lubrication 
An other local forms of treatment should be stopped during an acute 
prostatitis The aaroe routine is carried out in an acute Section of 
the seminal vesicle* 

Diathermy has produced remarkable results fn our cases of acute 
prostatitis and when presenting themselves early enough for pallia 
tlve treatment to be Instituted, prostatlc abscess Is a rare termination 
Often for patients with acute prostatitis refusing to be bospltalued, 
and in InsUtuUons where dlallUnny cannot be earned out for one 
reason or another hot rectal douches or hot sit* baths are advised 
several times daily 


CHftornc PRosTAims 

Chronic prostatitis may result as a termination of an acute pros- 
tatitis or It may be the product of the insidious extension occurring 
in the majority of cases with an acute urethritis It may or may not 
produce any symptoms but with absorption it acts as a focus for a 
host of symptoms which wtll not be relieved until a careful search 
reveals the prostate as on offendmg portal 

The time-boDored routine treatment of chronic prostatitis with 
digital massage and total bladder irrigatioD supplemented with 
sounds overdflatatiem of the posterior urethra, bacteria and protein 
therapy has not produced briUlani results either m a permanent cure 
or the rapidity with which It was accomplished Indeed In a minority 
of patients who present themselves with a chronic prostatitis it may 
be impossible to get the gland in such a shape that the microscopic 
examination of the prostfUlc drop docs not reveal pus even though 
the symptoms may be entirely gone When a patient asks at the begin 
nlng in what time be may expect a core the truthful answer of Im- 
possible to state rarely satisfies and yet anywhere from ‘ two months 
to two years with the average of approximately eleven months is 
even less gratifying. 

Anything which tends to offer a belter solution of this Inaccessible 
Infection is welcome and diathermy has been offered as a means of 
shortening the duration of chronic prostatitis. It is carried out In the 
same manner as described under Acute Prostatitis the treatment 
being mven two or three times a week. Less distress is expenenced 
upon the introduction of the electrode and the tenesmus is practically 
absent At least 40-ininute treatments should be given (Fig 4) 

The diagnosis of chronic prostatitis B made, first upon the findings 
at rectal palpation of the prostate and secondly, on the immediate 
examination under high power microscopic field (% objective) of the 
expressed secretions with the white blood cell count of not mo™ 
than s per field being regarded as normal This eiamlnatioD is 
carried out of 1 before any treatment is instituted but Mac 
Arthur advises ( a check up” Is not necessary between treatments 
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which should be given in senes in fact, he states that padents who 
have been given prostatic massage before their diathermy treatment 
do not respond as well as those who had none A patient should be 
given one or two senes of eight or ten treatments each and then a 
“check-up'’ on the prostatlc secretion and If this be abnormal, the 
series repeated 

MacArthur reports very good results from diathermy in chronic 
prostatitis Our results like many others are variable being not nearly 
as striking as m the cases of acute prostatitis In a few diathermy 
produced a cure the cell count dropping to normal and staying there 



repeated eiaminaUons at lengthening Intervals but In a majonty 
has been no apparent benefiaaJ result It is true that the symp- 
are relieved but in other respects the condition is similar to 
b the cases treated by digital massage in other words, dlscourag 
^ in our senes of cases the treatments were not prolonged 

and many of them had received previous prostatic massage 
was noted that careful attention to tetJimcal details gives better 
°*^Agaln the economic conditions come up most patients will 
the time necessary and have not the means to have diathermy 
neither do we havT the physical accommodations de- 
“landed m treating all patients with chronic prostatitis with diathermy 
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especially in hospital clinics Therefore we reserve diathermy for those 
selected cases In which either by time, examination or economic con 
dltjon It seems indicated 


EwDiDYums 

Epididymitis a complication in about 1$ to 20 per cent of cases 
of acute urethritis, with greater prevalence In hospital clinic cases fa 
Included in the group of circumscribed areas of Inflammation which 
are amenable to diathermy The usual palliative treatment is rest In 
bed with elevation by a bandage or strapping application of heat or 
cold, free catharsis, forcing fluids and perhaps protein Injections. 
I-ocal treatment must be stopped This usually Incapacitates the 
patient for from five to fourteen days, with the possibnity that If the 
condition does not subside iodslon and drainage may be necessitated 
Some urologists do not beheve in the pailiatlve treatment but rccooh 
mend imm^atc drainage which results m a shorter hospital stay 
We advocate palliative treatment except in the foUowmg conditions, 
which indicate that an epidldymotomy should be done 

1 In the relief of pain 

2 Cases which do not subside promptly under palliative treatment 

3 Recurrent attacks 

4 Bilateral cases. 

5 As a greater chance against sterility on the affected side 

6 To enable the patient to get on his feet sooner 

Diathermy has been recommended as a means of relieving the sub- 
jective symptoms and speedily returning the epididymis to normal. 
We have discarded the scrotal thermophore in favor of two block tin 
electrodes cut to sUe and molded to fit the conditions as described 
by MacArthur As the epididymis lies under the posterior surface of 
the scrotum, the posterior electrode overlying this should be smaller 
than the anterior one. The electrodes are covered with soap lather or 
lubricating jelly and may be strapped with adhesive to bold them In 
place held by the patient or supported by small sandbags (Fig 5) 
The pressure applied on the upper electrode holds the lower electrode 
In place. The tolerance to heat varies greatly In patients. As there Is 
no thermometer connection the beat should be raised gradually using 
from 750 to 800 ma and the treatment carried on for at least 4° 
minutes to i hour after maximum temperature has been reached At 
times it may be well to increase the heat until cutaneous discomfort 
Is noticed and then reduce the current slightly so no unpleasant 
tion accompanies the treatment. Treatments for a shorter time do 
not get the desired results and should be given dally until the condition 
improves 

MflcArthur reports a series of 35 cases of epididymitis, 21 of which 
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were hospital patients In these the average number of days before 
pnin had subsided was i 76 and the number of diathermy treatments 
required to reduce pafn was 1 57 The av’erage stay in the hospital was 
6 51 days The patients were not discharged until all the pain and 
tcndemeas had subsided as had the swdiing These patients were all 
in condition to begin local treatment. A\erage number of diathermy 
treatments was 3^8 There were 14 cases in his pn\'ate office the 
length of time to relicN'c pain was 20 days and the number of treat 
ments was i 9 Enbre condition subsided m 6 7 days with the aver 
age number of diathermy treatments being 6 i 



5 — Molded block tin electrode* in acute epldlii>niilU. SmaScr dediwie on 
mriace and br^er oo anlerio May be held Is plan by Bjtht Mndbag bavin* 
P*™®! hold it. Pracure oo anterfoe electrode Lerps pcatolo electrode in place 

In 10 oi tbe office cases postenor Irrigations were begun 9i5 days 
tftcr onset of tbe epididymitis accompanied by prostalic diathermy 
recurrences In this senes of 35 cases none required opera 
^^^rference In 6 cases tbe patients were able to carry on with 
^hdr Work after the first diathermy treatment although one had a 
on the third day which forced him to lay off for a day 
results arc bj no means comparable to this and, may be 
^f^*ded as Indifferent It Is our experience that In a majonty of cases 
^ pain usually subsides as soon as tbe patient stays In bed with 
«e'’ation of the epididymis Tbe diathermy treatment probably aided 
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especially In hospital clinics Therefore we reserve diathermy for those 
selected coses in which either by time, examination or economic con 
dition It seems indicated 


Epidtoymitis 

Epididymitis a complication In about 15 to 20 per cent of cases 
of acute urethritis, with greater prevalence In hospital dlnlc cases, fa 
included in the group of drcumscrlbed areas of Inflammation which 
are amenable to diathermy The usual palliative treatment Is rest in 
bed, with elevation by a bandage or strapping appheaUon of heat or 
cold free catharsis forang fluids and perhaps protein Injections 
Local treatment must be stopped This usually Incapacitates the 
patient for from five to fourteen days with the possibility that If the 
condition does not subside indslon and drainage may be necessitated 
Some urologista do not believe fn the palliative treatment but recom 
mend Immediate drainage, which results in a shorter hospital stay 
We advocate paiUatJve treatment except in the foDowing conditions, 
winch indicate that an epldldymotomy should be done 

1 In the relief of pain 

2 Cases which do not subside promptly under palliative treatment 

3 Recurrent attacks 

4 Bflateral cases. 

5 As a greater chance against sterility on the alected side. 

6 To en^le the patient to get on his feet sooner 

Diathermy has been recommended as a means of reUe\'ing the sub- 
jective symptoms and speedily returning the epididymis to nonnah 
We have discarded the scrotal thermophore in favor of two block dn 
electrodes cut to sixe and molded to fit the conditions, as described 
by MacArthur As the epididymis lies under the posterior surface of 
the scrotum the posterior electrode overlying this should be smaller 
than the anterior one. The electrodes are covered with soap lather or 
lubricating Jelly and may be strapped with adhesive to hold them in 
place held by the patient or supported by small sa nd bag s (Fig S) 
Tlie pressure appli^ on the upper electrode holds the lower dectrode 
In place The tolerance to heat varies greatly in patients As there fa 
no thermometer connection, the heat should be raised gradually, usin g 
from 750 to 800 ma, and the treatment carried on for at least 40 
minutes to i hour after maximum temperature has been reached At 
times It may be well to increase the b«t antH cutaneous discomfort 
is noticed and then reduce the current slightly so no unpleasant sensa 
tion accompanies the treatment. Treatments for a shorter time do 
not get the desired results and should be given dafly until the condltloa 
improves, 

MacArthur reports a series of 35 cases of epididymitis 21 of which 
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I The local condition the urethritis may be treated In the usual 
way or by diathermy, which will not produce results If a postenor 
involvement has ocoiired In which case treatment may be directed to 
the prostate 

3 To the sterilization of the blood stream and what results may be 
accomplished by chemotherapy 

3 To the joint 

Here diathermy produces marked beneficial results, as the heat may 
be accurately generated Various types of electrodes may be used but 
the technic must be accurate to obtain results The wire mesh elec 
trodes have been advocated because they conform better to the 
uregularity of the joint \Vherc block tin molded electrodes are used 
attention has to be given If the beat is required through the jomt 
that the electrodes are of equal aize but where It is required that the 
heat be nearer one surface of a joint, the smaller electrode should 
be placed over that area and kept m place by strapping and sandbags. 

The method of a cufl arrangement above and below the joint does 
not work out well the current going almost through the superficial 
ttasues. The various types of molded to-fit block tin electrodes adapt 
themselves very well 

The treatments should be from 40 minutes to i boxu dally imtil 
the patient Is better and the amount of current varies with the 
individual rangmg from 800 to 3000 ma. The tolerance of the patient 
is the best guide 

Chronic iNnAiatAxioN or Shkath or Corpora Cavernosa 

Chronic inflammation of the erectCe tissues of the penis especially 
of the corpora cavernosa, leads to areas of induration which, although 
P^ess progress so that erection fa difficult and impossible or accom 
pllshed Tdth a marked ciirvation of the penis The condition may 
Progress until these fibrous plaques become calcareous- The etiology fa 
unknown but fa often associated with a rheumatic or gouty riiathp^l^ 
The majority of these patients have a chronic prostatitis also 

The treatment has b^ most unsatisfactory with attention to any 
^TTcctlon In metabolism prostatic massage Internal administration 
of potassium Iodide and often direct injections of fibrolysin with the 
Qffldjtion often becoming progressively worse. 

We have tried diathermy in several of these cases along with other 
•nentioned treatment and the results have been as good with other 
methods If not better If the fibrous plaques are formed as a result 
of chronic inflammation then In diathermy we have the best means of 
wmbating this If seen early enou^ The electrodes of molded block 
tin we applied m the same manner as for periurethral conditions and 
^ting 40 minutes the treatments are ^ven two or three times a 
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us In getting relief, but In accomplishing the rapid reduction of swell- 
ing and getting the patient out of the hospital in six days we cannot 
record anything like the remarkable results as reported by MacArthur 
It has be^ our belief that it Is unwise to resume local treatment under 
a month m cases of epididymitis treated poUIatively but where 
epididymotomy has been performed, local treatment can be started 
sooner We advise all cases of epidldi^tls to stay In bed, preferably 
In the hospital where they can be watched and where It Is possible to 
carry out dlatlienny as an adjunct to the routine treatment of elcva 
tlon fordng fluids and possibly nonspecific protein therapy 

A distressing funicuhtls often accompanies the Involvement of the 
epididymis and this may be treated by pladng one electrode over 
the globus minor of the epididymis while the other Is placed over the 
external abdominal ring This permits heat to extend over the acces- 
sible portion of the vas and should be carried out as previously 
described 

The question arises naturally whether in those cases treated with 
diathermy, the testicular function of spermatogenesis Is disturbed 
MacArthur, attempting to answer this was not definltdy able to state 
at the time of his report but Is of the opinion that it is not There 
were lo cases of epididymitis which were given from one to ten treat 
Dients of diathermy after which operation was performed and a sec 
tion of testis removed In 6 of the lo cases the pathologic finding In 
the testes were so severe that spermatogenesis was lost, but this could 
readily be due to the intensity of the infection and not to the dia 
thermy In a of lo Cone of four treatments and one of six) 
both bad active spermatogenesis. In a case of chronic bilateral epididy 
mids In which It was either a case of doing a hflateral epidldymectomy 
or treating with diathermy, the treatments were given to both epl 
dldymes after which all this pntn and swelling subsided One month 
later semen showed actively motfle sperms and this was checked up in 
another similar case and motile sperms found. The consensus of 
opinion is that there is no permanent damage 

Diathermy should bo withheld and epididymotomy employed when 
actual pus formation is present. 

Artheitis 

The acute arthritis which occurs as a metastatic complication^ 
acute gonoTTbeal urethritis Is a serious affair and demands pror^ 
and efficient Tcroedial measures dse the Individual may be cnppled 
for life WTifle nearly any Jobt may be affected the larger joints M 
the knee ankle hip ana elbow are mostly Involved and it may oe 
polyarticular Synovitis and tenosynovitis may accompany it. 

The treatment should be directed to three ma in issues 
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to disturbances of micturition mostly frequency and perhaps some 
pain at the end of unnatlom The urine is usually clear and free from 
pus The experienced cystoscopist will have do difficulty in diagnosis 
and the pol)^ are quickly and easily destroyed by electrocoagulation, 
A large bloci tin electrode 6 by 8 inches is placed beneath the pa 
rient 5 buttocks then with a No 6 French Bugbee electrode in the 
cystoscope the tip is placed in contact with the base of the polyp and 
with a low current it is quickly destroyed Much better vision and 
manipulation may be obtained by having a continuous stream of bone 
sohitloo flowing to distend the urethra. The current should not be too 
strong not nearly as much as Is used in destroying tumors of the 
bladder as the posterior urethra is more sensitive and the patient does 
not tolerate this as welL We usually employ local anesthesia only 
which Is obtained by placmg a tablet consisting of one grain of novo- 
caine in the posterior urethra with a tablet depositor which is espe- 
cially designrf for that purpose If the patient is nervous and appre- 
hensive a hypodermic Injection of morphine and atropme is given one- 
half hour before the operation or some other sedative like sodium 
aniytal may be used Caudal anesthesia has been used and where the 
occasion demands it general anesthesia where due caution must be 
tiken in regard to electric sparks and ether if used 
Usually sach growths can be destit^red at one sitting and the patient 
B advised to return in several weeks for observation. 

'Ihe same treatment is applicable and the response equally as good 
in rimflar diseases of the p(^erfor urethra as tumors of the verumon 
tanum hypertrophy of the verumontanum and granulation tissue in 
the posterior urethra We have used this bipolar method of electro- 
coagulahon in cases of vances or bleeding coming from the postenor 
urethra, m some instances following topical application of silver 
nitrate when nothing else would control the marked hemorrhage 
^Ith continuous dilatation of the urethra, the bleeding point Is sou^t, 
^ placing the tip of the Bugbee electrode on it electrocoagulation 
b accomplidied with a low current. 

The interest of urologists has been revived recently fn the handling 
of patients suffering from what has been called a median bar which 
“ay be either fibrous or dandular The bladder neck may become 
aclerosed and contracted ^ fibrous scar tissue and this may be 
fitrrous obstruction and may follow prostatectomy The first 
^rk and attempt at correction was done by Guthne just one hundred 
5^®an ago and it was stated 1^ him that only those bars or obstruc 
bona which were not associated with glandular enlargement were 
*^*^iiable to the instrumentation he devdsed before the days of direct 
^ion of these contractures This method fell into disuse and remained 
®rmant until \oung brought forth his punch with which pieces were 
bten out of the bladder neck at vanous angles until the obstruction 
^ renwred The great danger in this procedure was hemorrhage 
it has been our custom to do a suprapubic cystotomy and bite out 
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week. As this disease Is slowly progressive It may be some time before 
definite signs Indicate that even this treatment Is of no avsih 

Enubisib 

Enuresis In children is essentially a functional disease with a natural 
tendency toward cessation at puberty Often a careful physical exam 
Inatlon in male children will disclose some alteration In the urine, 
Irritation about the meatus or glons stricture calculus or spina bifida 
occulta the correction of which will arrest this condition Curtailing 
the fluid intake after 4 and the placing of n large wooden pIU 
box or wooden spool in the lumbar re^on with a string that may be 
tied around the waist which will shift the child when an attempt is 
made to sleep on the back are often sufficient to effect a cessation 
of the enuresis Of the remaining cases, we have found by a cysto- 
scoplc examination, mostly under a general anesthetic, that the pros- 
tatic urethra is usually markedly congested with an enlargement and 
engorgement of the venimontanum M^th the Up of the No 6 French 
Bugbee electrode placed on the vcrumonlanum through the cysto- 
scope and a large dectrode beneath the buttocks the bipolar current 
is turned on and the venimontanum declrocoagulated 
We have seen a number of young boys where this treatment was 
highly effecUve, enuresis not being resumed after a single treatmenk 

UlETHBA 

There are several condlUons Involving the urethra, parUcularly the 
posterior urethra, In which dectrosuigery produces brilliant results 
that in the past have been difficult to accomplish with the older 
methods of sounds overdilatadon of the posterior urethra and the 
topical applications with silver nitrate 

The general pracUUoner b usually not equipped nor has he the 
ability to mate cystoscopic examinations, but he should bear In mind 
that patients complaining of some dbturbance of mlcturiUon such as 
frequency or burning or possibly terminal hematuria, may have some 
pathologic change in the posterior urethra, which will account for this 
even though the cystoscopic examination fafls to reveal any abnormal 
ity In the bladder or kidneys The expert makes It a part of the routine 
examination after completing the inspection of the bladder thoroughly 
to investigate the urethra, Thb is b«t carried out with the cysto- 
urethroscope or convex sheath and having a continuous stream of 
boric solution flowing all the time to dbtend the urethra. This 
a better instrument for diagnostic purposes at least than the ordl 
nary urethroscope with either the curved posterior tube or straight 
tube and permits a thorough inspection of the entire urethra. 

At times small F>oIyp» or polypoid formations are found at the 
vesical neck or Just outside In the prostatic lu^hra, which give rise 
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CoUhigs has always emphaalxed that this electrical excision Is only 
applicable in fibrous bars and be does not recommend its use in the 
glandular type The knife-lil.e electrode is introduced through the 
modified McCarthy forobbque panendoscope and the excision carried 
out under direct vision which is aided by continuous imgations 
throughout the operation 

The patient should be hospitallxed and the operation earned out 
under caudal anesthesia or as vre have ascertained in the last few 
cases local anesthesia the drug being given directly into the bar by a 
long needle attachment to the h3rpodennic synnge A large block tin 
electrode is placed under the buttocks for an inactive electrode 
The author states The cysto-urethroscope is passed mto the bind 
der With the bladder partially distended and the inflow and outflow 
of water regulated the electrode is engaged upon the bar at 6 o clock 
The current is turned on and marked bubblh^ is noted The proton 
molecules are exploded by jostling of the high frequency oscillations 
The urethroscope and electrode are slowly pull^ back en masse 
ontfl the verumontanum appears A white furrow about i mm. deep 
is seen The instrument with the electrode in the furrow is then 
poshed forward and through the bladder neck Workmg back and 
forth in this manner the groove is graduallv widened and deepened 
Cut until you see the last obstructing fibrous band has been sawed into 
One can from the verumontanum look down a deep valley (perhaps 
1 5 cm deep) and see the base of the bladder Persist m your efforts 
until you are satisfied the patient has a wide open bladder neck If 
this Is accomplished the patient will be relieved We were aH timid 
at first and cut too httle Eki not be afraid of the rectum — it is still 
I 5 cm away (as determined on the cadaver) 

By turning the knife blade sideways one engages the blade on the 
bladder neck at 5 o clock. Cut downward and backward until the 
intervening tissue is whittled away This procedure is repeated at 
7 oclctck 

The operation can be slowly and precisely performed in about 30 
minutes 

There is only a mbimal amount of heat penetration beyond the 
hne of incision By microscopic examination we have found tissue 
extends only i to a mm, beyond the cut 
The one drawback to this procedure has been the necessity of an 
l^^ratus to deliver the cutting current The ordinary diathermy or 
gh-frequency machine will not debver this currenL We now employ 
n CHu dime the same Westmghouse machine as used m the modified 
punch opieration For the visual exosion of fibrous bars this 
^^Tument h effective but it Is not suitable for the glandular types of 
^*^^on neither is it as rapid nor has it as much latitude as the 
“^ned Caulk which formerly earned this out without direct vision. 

fitem conceived the Idea of a loop eidsor and in 1926 started a 
raovemetit whkh has been termed variously as ironsvretkral prostatic 
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the pieces under direct vision, so the hemorrhage, if there were any, 
could be controlled at that time 

Recently some new instruments have been offered for the correc 
tion of this obstruction some of which employ direct vision, and from 
being relegated to a palliative procedure, a wild enthusiasm has swept 
along to such an extent that not only are the fibrotic median ba^ 
attacked but resection of glandular hypertrophy, so that In a large 
urban hospital no radical prostatectomy has hero carried out dunng 
the past year 

Formerly, this method was advised In those obstructions of the 
vesical neck due to a fibrous median bar formation where the gtaudu 
lar element was not the primary factor, In contractions of the neck 
following prostatectomy os a palliative procedure in those cases whkh 
for one reason or another could not stand a radical operation and 
where enou^ tissue could be removed to prevent retention and 
lastly In cases of carcinoma of the prostate for the relief of reten 
tion with no expectation of a curative process. 

Caulk has devised on Ingenious punch to correct obstrnctioos at 
the bladder neck The instrument is an electrical adaptation of the 
\oang punch and, while observation of the portion to be excised may 
be earned out prior to the excision, the actual punching is carried 
out without visual aid Recently there has been added a visual system 
to this punch. The patient sboidd be hospitalised The anesthesia may 
be caudal or local, employing the long needle attac hm e n t to the 
synnge, and the operation may be corri^ out painlessly with the ex 
cation of the pomt when the tissue is just being completely excised. 
A large block tin plate Is placed beneath the buttocks for the Inactive 
electrode. The author states that the heat generated does not destroy 
this removed tissue and a histopathologic section may be made where 
diagnosis is desired. He has further stated recaitly that not only are 
the fibrous contractures at the bladder neck amenable to this opera 
dem but be is employing It In the glandular types of obstruetk^ 
namely hypertrophy, cutdng sections at various angles to relieve the 
obstruction, following which there was noticed a re«sslon in the site 
of the gland 

Blrdsall has modified the Caulk punch bv enlarging the fenestra and 
employing a cutting current as delivered by the portable endothenn 
a spark gap machine of the Westioghouse Company which combines 
medical and surgical diathermy with a cutdng current The hemor 
rhage is minimal and a Robinson catheter No 24 French is tied In 
for forty-eight hours. There are some paUents wbw urethra wiD 
take this No 28 French instrument general contralndicadons will be 
discussed later 

Ceilings has offered a method of electrical exdslon of these bars by 
ii itUrin g the cutting current The osdlladons of the cut t i n g current 
are some fourteen or fifteen times faster per second than the fulgural 
Ing hi^ frequency suggested by Beer and require a special apparatus. 
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only factors to be considered in the end results even if the remainder 
of the gland undergoes retrogressive changes 

Bladdes 

With the introduction of the high frequency current presented to 
urology by Dr Edwin Beer m 1910 the treatment of benign tumors 
of the bladder was completely revised The poor results following 
open operation were so discouraging that the profession welcomed this 
new dectrosurgical procedure and today it is the accepted mode of 
treatment It is essential that the correct diagnosis be made and the 
opcrt cystoscopist is able m well over 90 per cent of cases to differ 
entiite between a noninfiltrating benign tumor and an infiltrating 
m al i gn ant tumor Failure to respond to electrocoagulation is sugges- 
tive that the growth is malignant 

Beer advised the monopolar current but the bipolar current is used 
mostly now A large 6 by 8 inch block tin electrode is placed beneath 
the patient s buttocks to act as an inactive electrode. The cystoscope 
with the Bugbee electrode is passed into the bladder and the tip of 
the electrode is placed at the base of the narrow pedicle and the 
paplhoma destroj^ WTicre the base cannot be seen the electrode 
Is placed against this projecting mass but the tumor is destroyed 
more quickly when the base can be attacked- When the current which 
nay be used stronger here than In the posterior urethra is tamed on 
“Stream of bubbles aris« and pieces of tissue may seem to burst 
The speed of destruction depends upon the sire of the tumor but roost 
P“pIlloinas can be destroyed in several sittings As there is a marked 
tendency to recurrence approximateI> 40 per cent the patient is 
requested to report at three months intervEds for the first year six 
iJWnths intervals the second year and yearly thereafter to check up 
“fiainst recurrence. 

^Vhen the tumor discovered In the bladder is considered mahgnant, 
t« question of the form of treatment is most important first that 
prognosb depends upon how early and accurately the diagnosis 
“ ^de, and secondly as there is no universally accepted treatment 
“d each case Is a study in Itself the procedure employed bemg 
dep^ent on many factors. 

, is no accepted pathologic classification of bladder tumors and 
^ cystoscopist should rely upwn the clinical classification of roalig 
The expert cystoscopist is able to give a better opimon Um 
f^Vone else, notwithstanding that biopsy has been advdsed In doubt 
despite the warning that this may disseminate the growth 
|“*ter Papfllomas are considered potentially malignant and are liable 
^ malignant degeneration if not dcslrojed The cj-stoscopist 
malignant tumors into two types — noninfiltrating and 

family physician rests the rcsponaibllfty of early ftiwgnnsi; 


divides the 
infiltrating 

Upon the 
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resection and punch prostatectomy Davis proved the practicability 
of loop resection by reporting in 1931 a series of 100 cases with no 
fatahtles Marked improvement had been made in the machines pro- 
duang the cutting current and in the switching devices to the coagula 
tion current for the arrest of hemorrhage, McCartl^, alive to its 
posaibiUties proceeded along scientific lines to produce a unit nearer 
to perfection Enlisting engineering aid the “McCarthy surgical unit” 
has been offered as the last word in the tube-set hi^ frequency 
machine The controversy has not been definitely settled as to whetbCT 
the tube-set or a spark-gap machine Is the better type It is claimed 
that the tube-set has many advantages over the spark-gap and none 
of its disadvantages, due to Its unifonnly continuous ojMrniatlon, which 
makes cutting smoother From the practical standpoint m our clinic, 
the cutting and coagulation current, as produced from a portable 
spark gap endotherra, is very effective, 

A spwdal bakelite ^eath fa provided for the paneodoscope, and the 
resection carried out under direct vision Multiple bites are necessary, 
and usually the first bite fa the largest The patient should have a 
permanent catheter for several days 

The same careful examination and preparation arc as necessary for 
these patients as for those who are candidates for a radical operation 
where renal and cardiovascular teats besides others have to reach a 
certain standard before the patient qualifies Most of the instrurnents 
used for resection are of fairly large caliber (No aS French) certain 
urethras tolerate such manipulation poorly and urethral fever results 
as after any other Instrumentation thl* should be carefully guarded 
against, as well as ascending infection We have seen several cases oi 
stricture formation follow particularly near the meatus. While the 
procedure has been described as bloodless, It mav be far from this at 
times With new Improvements In switching from the cutting to the 
coagulating current, much hemorrhage is controlled with the coagnlat 
Ing electrode and this should be carried out after each bite fa removed 

It tnbf-q considerable manipulative skill to become a resectlonist, 
even if one is more than fairly familiar with the cystoscope and It 
has been discarded by some after several disastrous attempts 
have had and seen certain cases where radical operation had to be 
carried out where attempts at resection had failed for one reason or 
another 

Not every prostatic enlargement Is suitable for resection, and cases 
carefully selected will give the best results Certain it fa that those 
pirostatics with Intravesical compilications such as stone tumor or 
diverticulum are not suitable candidates Very large mtraveslcal and 
large Intra-urethral enlargements are difficult to handle and often 
impossible. 

Sufficient tlmf! has not elapsed for ultimate evaluation of this 
pnocedure for recovery and relieving of residual urine are not the 
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generally regarded as hopeless In certain clinics the papillary car 
emomas are destroyed by cyatoscopic electrocoagulation and radium 
Is applied by a cystoscopic carrier with results comparable to other 
means. Agam radium h^ been applied in all cases of noninfiltrating 
and Infiltrating growths, and results comparable with surgery have 
been obtained in the earlier cases attacking those advanced cases 
where surgery is contraindicated It has reheved the patient of symp- 
toms and extended the duration of bfe 

Surgical diathermy has been advised for carcinoma of the prostate 
attacking by the penneal and also suprapubic routes but has not 
found much favor The results of treatment of caremoma of the pros 
tate are even more discouraging than that of carcinoma of the bladder 
We used this method on one patient who died of a severe hemorrhage 
from the prostate three days after operation. 

The best results m carcinoma of the prostate have been m those 
cases which were not suapiaoned pnor to operation nor suspected at 
operation but with the diagnosis made by histopathologic section after 
complete enudeation. 

Those cases ^ch ore suspected at operation but where the gland 
has been completely removed and diagnosed definitely b the labora 
toiy are next b line Postoperative roentgen ray therapy is advised 
Where the diagnosis is suspWted pnor to operatloo radical removal 
IS not usually advised except by \oung who recommends extra 
capsular prostatectomy if the gland bos not broken over the capsule 

Radium has been advised m these cases and may be applied b the 
form of seeds either by exposing the g^and suprapmblcaJly and then 
perineally or by implantmg through a needle m the perineum. The 
rooitgen ray will di^ose the exact posidon of these implanted seeds 
The histopathologic dbgnosis may be made by aspiratbg some of the 
pTOstatic tissue through a spedal needle. Roentgenograms should be 
made of the bones and lungs to rule out metastasis before any treat 
ment 

The roentgen ray will often relieve the dislressbg pain m the back 
le^ which may be the first subjective symptom. The prognosis 
« had, 

Ueeter 

treatment for stenosis of the ureteral onfice formerly was In 
^00 which was liable to be attended with severe bleeding and which 
few reported cases necessitated cystotomy This also apphed to 
cases where there was a dlstmct bulging of the last centimeter 
ureter due to the occlusion by a stone 

ureteral onfice can now be slit for any reason by surgical dla 
through the cj'stoscope With the patient prepared as for cysto- 
J^pic electrocoagulation a special electrode with a small Y-shaped 
^ u btroduced bto the orifice and with the bipjolar current, the 
of the ureter is based for a short distance. This may be accom 
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In these cases of malignant tumor of the bladder With the cardinal 
symptom of often painless hematuria^ the patient ojnsults hU advisor, 
who too often complacently administers a urinary antiseptic and is 
readily satisfied If the hematuria ceases in a day or two Insistence 
of cystoscopic examination at this lime would do more for the patient s 
prognosis than our most effective treatment later on 
Wth a sessile type of tumor, the best Information with re^rd to 
what extent Infiltration has taken place Is obtained by an aerocysto- 
gram and a cyslogram which we employ routinely A roentgenologic 
examination should be made of the bones of the pelvis and spine and 
ol the lungs for possible metastasis, which is laie and rare in those 
carcinomas affecting the bladder only, but common In those cases 
associated with carcinoma of tbe prostate. 

Leading authorities agree that the best results are obtained by 
radical surgery In those selected early cases where the tumor is 
£avond)ly situated for excision with or without resection of the ureter 
Total cykectomy with transplantation of the ureters has a high mor 
talfty earept In tbe hands of tbe most expert 
In those cases which are dther too extensive for resection or tm 
favorably situated but yet not too far advanced and without visibie 
evidence of metastasis we advise a combination of a suprapubic cys- 
totomy and destruction of the Uunor by diathermy Geoei^ a n at he ma 
a employed, and an inactive electrode 6 by 8 inches is placed under 
the sacrum. Tbe active electrode Is selected from several sixes of flat 
disks and screwed on the handle and the strong current U cootre^ed 
by a foot switch Due precaution must be taken if ether is used as 
an anesthetic on account of the sparking by the msclfliie. After 
cystotomy the active electrode Is Introdurod directly on tbe tumor 
and it is destroyed by electrocoagulation Tbe charred tissue may be 
removed by a caret and the destruction is carried out wide of tbe 
tumor tissue Little attention Is paid to the ureteral orifices and usu 
ally there is no retention on tbe Involved side In a series of cases 
treated m this manner a few year* ago we implanted radium in the 
destroyed base but the results were no better than in those who did 
not receive radium so wo discontinued it Roentgen ray therapy 
should precede and follow this procedure This comblMtlon of 
and diathermy is not deigned primarily to be curative, but it wfll 
relieve patients of distressing symptoms improve their condition in 
some cases allow them to rctura to their occupation and add a few 
years to their Ufe We have a few cases where the- diagnosis was cot 
firmed by histopathologic section that arc living and five to eight 
years after operation 

In those advanced cases any treatment other than palliative has a 
tendency to hasten their end so we usually resort to roentgec-ray 
therapy and cystotomy when retention occurs 

The so-called papillary carcinoma or noninfiltrating type responds 
belter to trcairaent than the infiltrating type la fact, the latter is 
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(hd Dot commence until they had exposed themselves to sunlight, 
following which heahng was rapid 

In the bilateral cases surgery is usually contraindicated and beho- 
therapy has beta advised Diathtravy has been advocated for palliative 
purposes but mostly frowned upon. In some cases there is a persistent 
and distressing cystitis which resists all palliative measures Beer 
states that fulguration of these ulcerations and granulations does pro- 
duce temporary relief and reapphcatlons of the current may be 
necessary 

Gemtal tuberculosis primary m the epididymis and going on to 
suppuration is amenable to surgery and cpididymectomy is mdlcated 
Tfere is a marked tendency to become bilateral It should be borne 
m mind that the Infection m the epididymis may be secondary to that 
m the kidney and the kidneys nil^ out before any surgical procedure 
a carried out Diathermy is contraiDdlcnted Tuberculin given there 
peutically in the form of badllus emulsion has proved beneficial in 
cases where focal local and general reaction has been avoided 

Testicle 

FoDowing the suggestion of Ewing who stated m 1911 that all 
tumors of the testicle should be regarded as teratomas or mixed 
tumors wc advise radical surgery as soon as diagnosis is made. Mostly 
m young adults In the third de<^e the condition is highly malignant 
and the prognosis bad with metastasb occurring mostly to retro- 
peritoneal lymph nodes withm a year whether or not a radical re 
section of the lymph nodes up to the lumbar group is carried out 
The Memorial Hospital of New York City reports encouraging results 
with the application of radium but these have not been foimd else- 
where. 
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panled with the Bugbee electrode If one is expert Slitting of the 
lower vesical portion of the ureter will often permit the prompt 
of stones, which have been lodged at this narrowest portion of the 
ureter 

Medical diathermy has been recommended for patients with stones 
in the ureter or kidney but it is not much used As beat often relieves 
these conditions, diathermy should be more efficacious but in oar 
experience those patients ^th a ureteral colic require morphine hypo 
dermlcally and will tolerate nothing during the attack of severe pain. 

Kidney 

We ha\e had little experience with diathermy In renal conditions, 
hot It has been advocate in all those cases wbert beat was formerly 
employed. As the kidney Is closer to the posterior surface the smaller 
electrode, 4 inches square, is placed over the kidney region and the 
larger 10 ^ 8 Inches, is plac^ on the upper abdomen. The current 
IS Increased gradually with the amperage averaging 1000 to 3000 
This should be over a period of 40 minutes. 

In tumors of the kidney diathermy Is contraindicated. Early diag 
nosis as made by chromo-ureteroscopy pyekucopy, retrograde or 
intravenous urography indicates surgery wi^ preop^tlve and post 
operative roentgen-ray therapjy In those larger hypernephromas which 
are regarded as inoperable roentgen ray therapy has a marked tend 
ency to relieve pain stop hematuria and produce a marked dnnlnution 
in the aixe of the tumor 

Roentgen ray therapy is indicated also in the mixed tumors of the 
kidney seen in children and where removal cannot be accomplished. 

Gentto-xjuinaiiy Tubeecdiosis 

Long clinical experience has placed genlto-urinary tuberoiiosls with 
the primary seat In the kidney upon a surgical basis. Always second- 
ary to tuberculosis elsewhere, It is spoken of as primary in the par 
ticular region of the genito-urinary tract that it affects first, usually 
the kidney and epididymis WhDe theoretically tuberculosis may begin 
as a bilateral affair It clinically develops as a unilateral a ff a ir and 
when diagnosis of surgical kidney is made nephrectomy should be 
carried out. In certam selected bilateral cases when one kidney is 
only slightly impaired and its feDow more so the better kidney has 
improved after ncphreccoiny of the worse one. 

As the condition Is systemic, the patient is by no means cured after 
nephrectomy There is a msrkM tendency to breaking down 
wound A general antituberculosis regime Is advocated — rest? 
food and fresh air Under the last bead heliotherapy carefully carried 
out has a distinct place and It been reported by Bumpus that 
some patients volunteered the information that healing of the wound 
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PHYSICAL AGENTS IN TREATMENT OF CYNECOLOGIC 
CONDITIONS 

Grant E Ward MJ) FA.CS 
SECTION I 
DIATHERMY 

History — ^The employment of high frequency currents for medj 
cal or surreal purposes has come to us through a long process of de- 
velopment, brought about by the untiring gratmtous coSperative 
labors of a group of physicists and medical and surgical mveatigators 
to aB of whom a debt of deep gratitude is due As one reviews the 
hfatory It becomes evident that advances were often slmnltanecrus and 
quite mdepeodent in widely separated areas maUng it difficult at 
times to assign pnority in the construction of apparatus and Improve- 
rnents In technic. Elsewhere the history and phj^cs of high frequency 
currents and their biophysical effects arc given in greater detail than 
fa possible or necessary here suffice It to define a few terms for clarity 

Definitions, — Diathermy In the sunplest and most exact sense, 
*ucans to heat through. From the word alone no electrical connec 
tfon IS evident, but since its inapiency, dialheniiy has been used to 
designate that form of heat produced within the living tissues by 
the passage of a hi gh frequency current through them when this heat 
is not destructive but within physiologic limits Within the last few 
years radlo-tnbe apparatus have been devised for diathermy treat 
nients which create an electromagnetic field between two large plates 
when the patient is placed within this field a rise in general 
body temperature to 105 or 106 F results, 

Electrosurgery, on the other hand Is the n rilim tinn of properly 
^gulated hl^frequcncy clectnc currents in the performance of sur 
peal operatioas as In making Indsloiis in nonrml tissue, excising dls- 
areas or In the desiccation (dehydration) or coagulation de 
The therapeutic agent Is the dectric^y developed lethal 
within the tissues themselves In conlradlsUnctlon to the physio- 
‘OgK beat of dlatbcnny 

^dothenny Is a name coined many years ago but not empha 
or enlarged upon until the notable work of George A Uyeth In 
Some authontiea claim for Germany the origin of this word 
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Obviously with strong currents higher temperatures are generated 
a happy balance between voltage and amperage must be obtamed to 
generate the proper amount of heat without shocking and pain As 
the application is prolonged the temperature rises to a pomt where 
the conduction and radiation disperse the beat as rapidly as it is 
formed and a state of equflibnum exists the given current maintain 
ing the same temperature as a rule and any increase In the current 
strength increasing the heat proportionally 

Such conditions prevail In a homogeneous medium but m the body 
certain variations occur due to the different densities of the body tis- 
sues through which the currents pass The denser tissues offer in 
creased reliance allowing less current to flow through vrith corre- 
spondingiy less temperature nsc Tissues vTiry m density from greatest 
to least as followa bone cartilage bgaments fascia skin muscle 
and fat Heat is also dispersed by radiation and by conduction of the 
blood stream 

Hi^ frequency cnirrents are known to travel on the surface of metal 
conductors That this also holds In the case of orgamc substances was 
shown by Bettman and Crohn who worked with bologna sausage 
observing that the highest temperature registered at the periphery 
just beneath the skin of the sausage This then brings about a diJ 
fereace of opinion from the theoretic aspect described above From a 
practical standpoint, however Investigation reveals increases m deep 
temperatures during the application of high frequency currents de- 
pendent on the strength of current and balance between VTiltage and 
amperage In other words in spite of the variations In tissue struc 
hires and densities temperatures In deeper organs as the lungs hver 
and pelvic organs are moderately rais^ by diathermy currents the 
depth of this temperature and its exact location being determined by 
^ size shape and location of the electrodes Bettman and Crohn 
hirther demonstrated that when agar agar is the homogeneous con 
ducting medium, temperatures occurred midway between equal-sized 
electrodes or nearer the smaller of two electrodes of different area. 

a piece of bone or other nonconductlDg substance Is placed m the 
^ter of the agar the electromagnetic waves are bent around the 
wne, and a concentration of current with a greater nse in tempera 
ture appears at the periphery of the bone, E A W dnberg and the 
Wwr (tmpublished) have confirmed these observations In living dogs 
^ Insetting a clinical thermometer in a hole bored ra the bone of the 
foreleg and another in the surrounding soft parts while diathermy 
applied higher temperature readings being obtained in the soft 
parts next to the bone. 

ij^Ueases — In discussing the use of diathermy m gynecology the 
"f^er win refer freely to the work of Corbus and 0 Conor and 
H Cherry and others (see bibliography) In spite of some 
“wetic and laboratory ev’idence to the contrary heal penetration is 
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othera, that Mr Kurt Stoye, a physldsl ^raa the first to utlliie 
iL Endothermy literally means *heat from within.’ Wyeth calls 
electrodesiccation 'monoterminal endothermy’ , electrocoagulation 
‘bltenninal endothermy and the cutting current ‘ endotherm knife. 
Further differentiation of electrodesiccation, electrocoagubtioo and 
cutting is given under ''elcctrosurgery 

The term ''uniterminal refers to one cable connection between the 
small active electrode and the instrument the patient acting as a am 
denser, disseminating the current, which then returns to the generator 
‘ Biterminal” infers two direct connections between patient and ap- 
paratus (i) a small active electrode concentrating the current to 
raise the local temperature within physiologic limits (diathermy) 
or above that lethal to the tissues (electrosurgery), and (2) a large, 
inactive or plate electrode in dose contact with the patient s skin at 
a point dist^t from the treated area Frequently two equal electrodes 
are employed to raise uniformly the temperature of a part of the body 
or extremity In medical literature the words bipolar’ and “mono- 
polar’ were extensively used, but as there Is no polarity to a high-fre- 
quency current such terms are erroneons. 

Physiology.^ — The physiology of heat is thoroughly discussed in 
Volume I Diathermy heat is because of Its mode of pr^uctlon much 
more penetrating than that from any other source As high frequwey 
currents pass thwgh the tissues, beat develops within them differ 
Ing in this way from the radiation and conduction beat of hot instra 
ments applied to the surface of the body, as hot water bottles hd 
baths, the Paquelm or electric cautery etc Painstaking dinlcal aira 
laboratory researches have proved that this heat penetrates to practi 
caHy any depth of the body and raises the temperature of deep- 
seated organs. Therapeutic temperatures of 108® F can be obtained 
in the xirethra and rectum, and in F in the cervix With this eleva 
tion there is pari paisu an Increase in the oral temperature from o s 
to I o degree. Such temperatures produce the familiar physiologic 
effects of dilatation of blood vessels and increased arculation and 
have sedative effects upon the nerve endings and relaxation of the mus- 
des. These effects bring the body defense mechanisms Icukocyti^ 
and swelling of the tissues with exudation of blood plasma, to fight 
disease or promote repair processes Certain authors claim a most im 
portant function to be the germicidal action upon Invading organlsi^ 
particularly the gonococcus noted for its susceptibility to moderately 
high temperatures but more recent investigations disprove this as- 
sumption The above facts place diathermy among the standard treat 
ments of gynecologic diseases. 

The degree of heat applied is under the direct control of the 
tor being varied by (i) six© of the electrodes (a) densIUes of the 
tissues treated (3) amount of current utlUied and (4) duration of 
application 
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and relief of pafn from reduction of pressure upon nerve filaments 
Likewise in turn a rapid absorption of the exudate follows the In 
creased blood flow together with mobilixation of the body^s natural 
defense resources Smce the Inflamed adnexa usually prolapse into the 
cnldesac of Douglas Cherry performed a scries of experiments to as- 
certam temperature rises here With an abdominal electrode measuring 
i8 by 12 5 cm and a vaginal electrode the exposed surface of which 
measured 5 by 3 am, the temperature of the culdesac was elevated to 
48 C while the vaginal temperature registered 44 C For this treat 
menl a special electrode (Fig i) is made with a hole drilled near 
the surface for the exposure of the thermometer bulb to the vaginal 
tissues Through this contrivance by adding two degrees to the tem 
pcratore registered m the vaginal tissues he estimated the appron 
mate degree of beat in the adnexa and with such a technic treated a 
series of 100 cases with disease of the tubes or ovaries or both 
In spite of the fact that electrotherapists and authorities on physio- 
therapy have continually warned against using diathermy In pus-con 
taining cavities with no outlet for drainage it seems reasonable to 
Cherry to assume that if gonococa were the exating factor producing 
iuch a condition and if a penetration of the diseas^ structure by a 
heat of 46 C could be obtained the causal agent would be destroyed 
with inddeutal reduction In the mOammatiom Such speafic heat 
effects are questioned by Scheffey and others Improvement by this 
reduction In infection and the active hyperemia was realiied m a large 
percentage of Cheirys 100 cases Diagnosis was made either by ob- 
talmng positive smears from the urethra and cervix In most of the 
patients or in others with negative smears by numerous pus cells 
and a history of subacute or chronic urethntis endocerviatis skenJ 
tb or hartbolmitls The degrees of pelvic fnvol%*cment varied from 
thickened tender adnexa to large pus tubes or tubo-ovarian 
abscesses entirely filling the pelvis Twenty three of the patients had 
adnexal disease without masses and 77 had adnexal disease with 
masses. 

The results in this series of cases are so remarkable that a few 
figures are of interest In all there was practically Instant relief of 
pain. The masses disappeared entirely in 18 of the 77 and were re- 
duced in size In 14 more a total improvement of 32 or 41 5 per cent 
The complete disappearance of the mflammatory tumor seemed more 
^ to occur where there was an Initial attack of adnexal Infection 
^™e in the chrome ones the reduction in size and subsidence of the 
acute symptoms made the lesions practically uinocuous although re 
palpable requlnng more prolong^ diathermy Forty mne 
b>e 77 were entirely relieved of ^rmptoms operations being un 
or refused the other 28 were operated on At operation 
a^'fif**** found to be hypcreinic soft edematous and smooth 
"*^the adhesions vascular and thin In contradistinction to the thick 
fibrous type so frequently encountered in chronic pelvic in 
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regulated by varying the sire and shape of electrodes and their points 
of application In this manner, therapeutic temperatures are applied to 
the urethra varana cervix and even the adnexa when they are the 
seat of salpingitis or tubo-ovarian abscesses The amount of heat 
tolerated by the normal tissue without destruction or coagubtlon, 
probably varies between 55 and 58® C Cherry applied diathemiy 
through the abdomen of a dog heating the bladder and rectum to 
52® C without histqxithologic changes He also developed 55® C in 
the human cervLX for 10 minutes without any gross tissue changes 



Fm. I — eVctnxtet. Active met*! Kuitce comet in 
ctrrknl and vt.*io*l Uwnrt, An open vlndow con pec ti trfUi n c»n*l wbfclj pues thjoofn 
upper nrUc* of eketrode its entire lenfth. This iJlowi Jntroductkm of thermiooeia 
with bulb in cneUct wUh vifissl ilvtaf acenrate masoreoteati of b ff 

A, electmfe o*d In tbe treitroent of cerrti snri sijiwn- B electrode wHb larger 
strriice fo tppacetfcrn to nxetlin, otlllitd «t tune troUment for cerrli tud »ane»- 
C, Chtny^ recently improved modeL 

It Is weD known that hving tissue dies at 60 C temperature also 
lethal to the gonococcus which is vulnerable to as low a temperature 
as 42 C for ten minutes. 

Diathermy treatment of pelvic infections causes hyperemia aM 
quickened drculat ^ with reduction ha stasis in the engorged vessels 
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and rebef of paJn from reduction of pressure upon nerve filaments 
litewise m turn, a rapid absorption of the exudate follows the in 
creased blood flow together with raobUlzation of the body s natural 
defense resources Smce the inflamed adnexa usually prolapse into the 
culdesac of Douglas Cherry performed a senes of experiments to as 
certam temperature rises here, U ith an abdominal electrode measuring 
i8 by 13 5 cm and a vaginal electrode the exposed surface of which 
measured 5 by 3 cm. the temperature of the culdesac was elevated to 
4S C while the vaginal temperature registered 44 C For this treat 
ment a special electrode (Fig i) is made with a hole drilled near 
the surface for the exposure of the thermometer bulb to the v’agmal 
tissua Through this contrivance by adding two degrees to the tern 
perature registered in the v'aginal tissues be estimated the approxi 
mate degree of beat In the adnexa and with suPfa a technic, treated a 
series of 100 cases with disease of the tubes or ovaries or both. 

Id spite of the fact that electrotherapists and authorities on physio- 
therapy have continually warned against using diathermy in pus-con 
tainhig cavities with no outlet for drainage it seems reasonable to 
Cherry to assume that li gonococa were the exciting factor producing 
such a condidoQ and if a penetration of the dlsea^ structure by a 
heat of 46 C could be obtained the causal agent would be destroj^ 
with incidental reduction m the inflammatioii. Such specific heat 
effects are questioned by Scheffey and others Improvement by this 
reduction in mfection and the active hyperemia was realised in a larre 
percentage of Cherry s roo Diagnosis was made either by 0^ 
talnlng positive smears from the urethra and cervix in most of the 
patients or In others with negative smears by numerous pus cells 
and a history of subacute or chrome urethritis endoccrvnatls skem 
fls or bartholinitis The degrees of pelvic involvement varied from 
thickened tender adnexa to large pus tubes or tubo-ovanan 
abscesses entirely filling the pelvis Twenty three of the patients had 
^docial disease without mass» and 77 had adnexal disease with 
masses. 

The results in this senes of cases are so remarkable that a few 
are of Interest In aH there was practically instant relief of 
Pafa The masses disappeared entirely In 18 of the 77 and were re 
ouw m sire in 14 more a total Imp^o^ement of 32 or 41 5 per cent 
ine complete disappearance of the inflammatory tumor seemed more 
where there was an initial attack of adnexal infection 
wnfle In the chronic ones the reduction m sixe and subsidence of the 
^y^Ptoms made the lesions practically innocuous although re- 
of palpable requiring more prolong^ diathermy Forty nine 
77 were entirely relieved of symptoms operations being un 
or refused the other 28 were operattri on At operation 
found to be byperemlc soft edematous and smooth 
P ^'^besions vascular and thin m contradistinction to the thick 
fibrous tj’pe so frequently encountered in chronic pelvic in 
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had no preoperative diathermy treatment In summary Cherry says 
“I would \’Enture the assertion that diathermy is probably the most 
satisfactory available agent for the conservative treatment of pelvic 
mfectfons due to the gonococctrs It rehcMss pain dumnisbes the pelvic 
masses and aids in complete resolution Used as a preoperative tbera 
peutJc measure it will eliminate many of the techiucal difficulties In 
the removal of large pelvic masses and thereby contributes a smoother 
convalescence Incidentally the percental of postoperative wound m 
fectlons Is lessened.” Further luxTstigatlon and verification of these 
results should be carried out in our larger climcs 
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There are data at present insufficient to state whether pielvic infec 
other than those of gonococcal origin such as follow parturi 
“®^abortion will yield so readfly to diathermy The ffttle avTiflable 
Seems to point in the adverse direction The streptococcus 
*^^lococcu5 or colon baefflus requires a temperature of 58 to 6o C 
or destruction Diathermy through the pelvis raises the tempiera 
Insufficiently to hav'e any specific effect on these bacteria and on 
j wntrary seems to aggravate the The de g r e es of beat 

^■sloped produce a suitable cultural temperature In which these 
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bacteria thrive pelvic peritonitis and other complications following, 
the diagnoais of the organlara is therefore extremely important 

TEcnmc oy Diatheruy Application in the Pelvis —The pelvic 
application of diathermy Is carried out In one of several way* (i) 
Two large equal electrodes are placed one on the abdomen and one tm 
the sacrum with a consequent temperature Increase midway between 
the electrodes. Inasmuch as the temperature is to be concentrated as 
near as possible in the culdesac and around the cmlx, the abdcfmJoo 
vaginal ^)pllcatlon is more practical (*) Several apodal electrodes 
have been devised for appUcallon to the cervix ajxd the vaginal vault, 



Fk 3 5 — a hi« Vetrode No — o Uvklve Gave* ipeojSjnn fdiced la *a 
dn« a pouUoo, ihie haitdie ictia* M « btndms ojoittCtiQO ot Ua dcctric tennUM^ 

Tbcrtn tnrtm ta artUia, rrdum and tervlt, meuazlBt tonpertinre* ot loS to io 9 ^ 
(4 j to 4 T* C ) to reduai mod Ttidiu wid loa 5 to 103 F CwaO lo 3 V -44 C.) 

this being the nearest approach to the prolapsed diseased adnexa in 
the culdesac (3) \nolher method » the aboominorectal application 
giving less favorable results The accoanpanying Illustrations (Tig** 
2 to 8) show better than description the methods of appljdng th e elec 
trod« In the treatment of gonorrheal urethritis the Cortras electrode 
(Fig 9) IS applied throu^ the urethra with a pad on the ahdotneo 
or beneath the aar jm 
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In the abdominovaginal or abdomfno-urethral application a ther 
moraeter is contained in the active electrode as a guide to the tern 
perature nse Accurate approximation of the electrodes both on the 
surface and in the cavity treated is important The large pad elec 
trode, usually consisting of block tin is covered with green soap for 
accurate contact and held firmly on the abdomen by belt or sand bag 
— not necessary for sacral appbcatlon as then the patient lies on the 
electrode, assuring even contact with the skin. Any iiregulanties on 
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bacteria thrive pdvlc peritonilla and other complications foUovrtng, 
the diagnosis of the or^nism is therefore extremely important 

Technic or DiArmnarv Application in the Pelvis — The pelvic 
appbcatlon of diathermy Is carried out In tme of several ways (i) 
Two large equal electrodes arc placed one on the abdomen and one on 
the sacrum with a consequent temperature increase midway between 
the electrodes. Inasmuch os the temperature is to be concentrated as 
near as possible in the culdcsac and around the cervix, the abdomino- 
vaginal application is more practical (2) Several special electrodes 
have been devised for appHcatlon to the cervix and the vaginal vault, 
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(4 to 4 78 C ) tn recUim fcod tad lOi J to 03 F CJfljO 3944 

this being the nearest approach to die prolapsed diseased adnexa in 
the culdesac ( 3 ) Another method » the abaotrdnorectal appliamon 
giving less favorable results The accompanying fllustratiocai (F^ 
2 to 8 ) show better than description the methah of appl^g the 
irodrs In the treatment of gonorrheal urethritis the Corbus electrode 
(Fig 9) la applied through the urethra with a pad on the abdomen 
or beneath the sacrum 
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the temperature rises abo\e this the current is reduced to maintain 
the desired degree of heat The treatment is continued for from 15 to 
30 minutes and repeated at three to five day mtervals until improv^e- 
ment becomes stationary Endocei^icitis usuaDy coexistent Tvith the 
adnexal disease receives treatment while the pelvis is diathermized. 
After the mtrapelric disease has cleared up any lingering chronic 
infection requires electrocoagulation to be described m a subsequent 
paragraph 

Diathermy for acute gonorrheal urethritis is not firmly established 
but should be mentioned because of beneficial results in certain cases. 
Treatment is by the use of the Corbus thermophore (Fig 9) a small 
round instrument with a tapermg metal tip an inch and a half to two 
inches in length carrying a thermometer m its center Apphcation is 
directly withm the urethra, with a large inactive pad beneath the but 
tocts. The urethral orifice Is cleansed with bone solution and the 
sterilized thermophore inserted and held in place by a suitable clamp 
fastened to the table Treatment is continued for from 15 to 30 nun 
utes at ^ temperature of 41® C (800 to i 000 ma of current) and re- 
peated In from three to five days until urethral discharge has sub- 
sided. The current is Increased slowly taking about eight mmutes to 
reach the desired milllamperage and temperature. 

The destruction of infection in Skene s glands requires a true sur 
gical procedure but is discussed here because of Its dose association 
With gonorrheal infections of the other pelvic organs The periurethral 
disnes are deansed with a mild antiseptic and * per cait novocaine 
Injected at four pwmts about the urethra A needle-llke electrode car 
rylng either a fairly strong unltenmnal current of rather high amper 
^ or a moderatdy strong bltennmal current^ is inserted the full 
length of the gland until a whitish coagulated area appears about the 
ttwfle This insures complete destruction of the infection and the epi 
fhelial lining of the gland. Argyrol 10 per cent is appbed to ^e 
about twice a week until healing occurs m two to three weeks 

The literature contains many reports of the use of diathermy in 
the treatment of dysmenorrhea with highly satisfactory results the 
^cased blood flow accounting for the improvement It is also stated 
amaiorrhea when due to hypoplasia of the endometnum is 
benefited by the dilatation of blood vessels (Thellhaber) 
tiuthmann I <3® Ruben and others vouch for the symptomatic im 
^ovement In vested affeciions partJcularlj cystitis Here the muscu 
IS relieved and painful urination or incontinence eliminated 
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the surface cause uneven concentration of tbe current with uncom- 
fortafaic sparUng or, in some, & bum. The eiectrodes are now con 
nected to the machine and the current turned on, bt^ning around 
aoo to S50 ma, and slowly iacreaslng until vaginal temperature reaches 
42 or 43® C This usually requires 1,000 to i 500 mo, of current If 
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Electrocoagulation 

The first electrosurgical current was unitenninal — only one wire 
and one electrode connecting the patient with the generator This 
“fulgoratlon” current is of high voltage (potential) from a long spark 
gap and correspondingly low ampera^ (volume of current) The ef 
fe^iT heat penetration of such current is limited and soon its Ineffi 
dency for the destruction of any large amount of diseased tissue was 
realized During years of development the voltage has been reduced 
by shortening the spark gap and altering the transformer there bemg 
pari pastu a perceptible mcrease In amperage Higher frequencies 
were obtained with the shorter spark gap and still hl^er frequencies 
with the introduction of a multiple gap (Clark) The present-day cur 
rents are much more powerful than the earher ones destroying readily 
to a depth of 2 or 3 mm in a short time longer contact coagulat 
mg tissue to i 5 cm. from the point of application when necessary 
Along with this development of such powerful currents came the ad 
vent of dectrosurgical cutting first popularized by George A. U'^yeth 
so useful m sealing capHlanes and lymph vessels as the indslon is 
made. 

Electkodesiccation 

Electrodesiccation as its name Implies is the dehydration of tissues 
by the beat developed within them dunng the passage of a high fre- 
quent current, William L Clark of Philadelphia first to employ this 
tena, uses it to designate that form of tissue-destruction caus^ It the 
passage of a uni terminal current of high amperage and low voltage 
(uiort spark gap) The cells are devoid of water (dehydrated) and 
appw dongated and shriveled under the toicToscope the cell outline 
howe\-er b^g still visible These changes are most marked m the 
heat-sensitive tumor cells 

The author studied the histologic changes effected by electrosurgical 
currents In an effort to confirm Clarks work and found that by 
the strength (amperage and voltage) and time of appheation 
electrodesiccation could ^ obtained with either a unitenninal or bl 
current, much leas time being required however for desicca 
with the stronger bltenmnal current In the literature however 
ihe lenn desiccation usually means the dehydration of tissues with a 
current that 15 a current delivered to the patient through 
w electrode and one wire from the generator the patient dissipatmg 
b* current through the air back to Its source. 

ELECTROCOAOULATIOIi 

^ Kcctnocosgulation was first employed by E Doyen of Paris about 
ci^ged upwn the fulguration of Reviere PozzI and de 
and 1^ by changing the electrical connections to the patient 
powerful transformers. Two wires connect the 
K frator to the patient one to a large pad beneath the back or but 
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SECTION n 

ELECTROSURGERY 

The DSC of hi^ frequency, oscillating electric aiirenta as physical 
agents in perforr^g any surgical operation is called ‘dectrosurgoy 
in cootradiatmctlon to the usual surgery with the cold sharp scalpeL 
Under diathermy^ a careful differenUatlon between it and electro- 
surgery is made There are three dectrosurgical aurents, designated 
by their effects desiccation (dehydration), coagulation and cutting 
Electrosurgical currents are altematlDg in character Le their direc 
Uon of flow changes many times per seoiiid and because these alter 
nations are so numerous usually 750 000 to i 000 000 and at tunes 
3 000,000 per second the term Ugk frequency is used to distmguish 
the current from the low frequency commerci^ currents of ordinarfly 
60 cycles or 120 oscillationa per second. The higher the oscfllatlons, 
the smoother the current with less muscular response and more e 3 ec 
tive application. These currents are of varying voltage and amperage 
depending upon the needs. 
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boraogeneoaa mass The tumor cells being more sensitive to heat are 
affected first, forming large masses of granular d^bns within a hyalin 
iied stroma the stroma Is more resistant to heat and slowly destroyed 
In the usual specimens the connecUve-tissue stroma Is seen as a fused 
translucent ecain staining matrix of hyalinired material with partially 
destroyed nuclei scatter^ here and hbere The blood vessels contain 
clots adhenng to the heat-damaged wall Coagulation may be obtained 
by a heavy unlterminal current of high amperage and appbed for a 
considerable length of time as compared to that necessary for deslcca 
hon Usually however electrocoa^atlon is accomplished with a bl 
terminal current generating high destructive temperatures the tissues 
actually boiling in their own juices This type of destruction is used 
for large tumors whereas desiccation is suffiaent for small, benign 
and malignant ones 


ELEcnioscmoTCAL Cdtttng 

Electrosurglcal cuttmg currents were first expenmented with by Lee 
de Forest In 190S and later by others but without practical applica 
bon until the thoroughgoing studies of George A Wyeth who has so 
aptly populamed this Important surgical adjuvant Tissues are easily 
and quickly severed by currents of higher frequency than that re 
quired for desiccation or coagulation for example i 500 000 to 
2 fioofioo osdUabons or more per second For the smoolh«t cutting 
the oscillations should be as nearly equal as possible notably those 
from radio tubes which are undamped that Is of equally sustained 
oscfflatlons without rest penods between them Currents from a 
spark gap generator are damped that Is the oscillations are In 
chains each oscillation In the chain being consecubvely shorter 
than the previous one until the rcro line is reached with a rest period 
following allowing the current to pile up on each side of the gap 
until sufficiently powerful to jump it when osdllations ogam occur 
with similarly decreasing ba^t (Desiccation and coagulation cur 
rents are usually of the damped variety ) Primary union followmg 
dectnaurgical cutting demands less penetration thim for coagulation 
or desiccation and Is obtained by lower voltage and higher frequency 
^Ith a carefully balanced cutting current indslons are made with as 
little as one-tenth of a millimeter destruction of tissue at the skin edge 
OVard using Wyeth s endotherm where radio tubes are source of 
current) By increasing the strength of the current any desired 
amount of penetration from this superfiaal effect up to that necessary 
to stop bleeding from small vessels Is obtxunable and with spiark-gap 
generators on to flashing currents causing destruction to one or two 
millimeters on each side of the Incision T\nth such a current of course 
primary union Is usually Impossible these currents being for the re 
mo\'al of massive ulcerating malignancy where wound closure Is im- 
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tocka and the other to the active, surgical electrode, which In his prac 
tice wa» a small diet. At present, most surgeons emplry tdt^ a 
needle a flat blade with or without a sharp cutting edge, a blunt rod, 
a small ball, a wire loop or other form of small instrument^ increts- 
Ing the current density at the point of ctmiact (Figs lo ii) EJectro- 
cc^gulation as its name implies results from actual beat coagula 
tion of the Ussue-proteln, which appears under the mlCToecopc as a 
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Robbins and Leabury describe the way to treat chancroids a 25 
per cent solution of copper sulphate In distilled water is applied for a 
few minutes after which the lesion is desiccated well beyond the dis- 
eased margin A light antiseptic dressing is placed over the sore and 
m a few days the foul alou^ung ulcer exhibits a healthy granulating 
surface. 

Prvriius vulvae a most distressing and resistant disease calls for a 
thorough search of the general physical condition and study of the 
blood chemistry to exclude constitutional causes If none is found 
dectrosurgery comes to the relief of the suffering patient The current 
strength and the method of apphcatlon depend entirely upon the 
extent and depth of the disease Superficial and less extensive involve 
ment calls for the active point electrode carrying a unitennlnal cur 
rent to be played over the surface until white desiccation appears 
Moderately deep-seated diseases require that the needle touch or 
slightly penetrate the skin The duration of appbcation may be short 
ened wbm desired by using a flat, disk like active electrode treating 
larger areas at a tune This instrument is placed In direct contact with 
the skin until blanching occurs and then moved to an adjacent area. 
The after-care is a daily application of an antiseptic salve such as i 
per cent yellow oxide of mercury or mercurochrome, until the desic 
cated tissue cornea away to be replaced by normal epithelium. 

In the more extensive cases ^ere the entire vulva and adjacent 
portions of the thigh or the perianal region are involved more radical 
procedures are necessary The cutting current Is efficadous in excising 
the disease with a wide margin in nonnal tissue, the edges being 
brou^t together with suture for pnmary union when a fine current is 
used Stronger currents advisable when ulceration is present sugges- 
tive of malignancy prevent pr imar y union the wounds healing by 
granulation The skm and subcutaneous fat are so redundant that 
c«tracture of large wounds is not disfiguring the edges being gradu 
ally pulled toward each other limiting the amount of acatrli which 
is always soft following electrosorgery Occasionally after extensive 
up^tJons. skin graft Is necessary 

Cyj/j of BarthoMs glands call for removal of the entire wall which 
prior to the advent of electrosurgery meant resection usually under a 
8®cral anesthetic, and considerable hospitalization. Several years ago 
the auUwr while treatmg a case of ranula, hit upon the idea of destroy 
n lining with a unitennlnal current allowing the walls 

0 1^ together and heal by granulation Such a splendid result was 
that cysts and epithelial lined cav’ities In other parts of the 
have been successfully attacked In the same way Small Bartho- 
u-gland cysts are treated under local anesthetic in the office larger 
require general anesthetic and short hospitalization, 
a ^ ^ small or large the technic is the same (Fig 12) 

rong^tting current opening the cyst and evacuating the contents 
epithelial lining Is then thorou^y destroyed by a strong desic 
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possible anyway The sterile, dry coagulum i to a mm. thick, pre- 
vents reim^antation or dissemination of cells 

In electrosurgical cutting a tiny arc should be maintained between 
the electrode and the ttema, pressure obliterating this arc dtwml 
nates the current so rapidly that cutting is slow and with much de- 
struction A new sense has to be learned oy the surgeon— that of very 
delicate application of his dectrode and rapid drawing of it over or 
through the tissues 

Application op EutcTKosuMBtY 

Vulva and Vagina . — Small btmgn /umari are promptly destroyed 
by a desiccating current under local anesthesia. The mrthod of anes- 
thesia is optional, and the needle dectrode carrying a current of 
proper strength for the ske of the tumor, Is first played around the 
edges to cut any dissemination of cells, should there be suspiaoo 
of early malignant change The rest of the tumor Is then dehyi^ed 
curetted away with a sr^l suitable caret and the base redesiccated 
to suffident depth, destroying aH ceHs which may be growing out Into 
normal tissue 

A method of indirect appllcatf<Ki fa sometimes employed where the 
patient grasps a large tubular electrode or lies cm an ‘inactive'’ pad. 
The operator then touches the diseased area with a needle the cor 
rent passing throu^ It and the operator, wbo acts as a condenser 
Heat Is developed within the lesion where the current is concentrated 
as In the dir^ method, with the same destructive effect The de- 
hydrated tissue is then curetted aw^ as before and the current re- 
applied If Indicated 

An antiseptic solution applied with a small cotton applicator insures 
against subsequent infection of tWs now sterile scab I prefer Scott s 
mercurochrome • Bohlman s gentian t or 7 per cent iodine. 

For small lesions no dressing Is necestary Larger or multiple ones 
require the usual surgical wound care during the healing period, which 
laifa from ten davs to three weeks, depending upon the citenL 

Sinclair Tousey descri^ paSnless removal of small skin tumors 
without anesthesia. Pedunculated ones are clamped at the base and 
the active electrode applied to the distal portion, the current (uni 
terminal or bitenninal) only traverrfng the insensitive mowth. If the 
growth is flat a curved pair of forceps (Tousey Baffle) is so placed 
that the tumor rests between its )aw» the active electrode then being 
applied to the center With a bltemlnal current, the forceps completo 
the circmt throufd» the operator wbo is, In turn conneaed to the 
machine if the current Is unlterminal the forceps is grounded through 
the operator 

ewmrodiwuoe m ejni n ^TngM^ t nw» iTwnw w«la 35 cc 95^ tlcofcoL 
55 cc. wxtoae lo «. 

t BoUmta'i ffntfm untiin Tkikt, t Gm.i vater 35 cc. 

J5 ct. aceloae. lo a. 
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dated with rapid healing where tissues are loose and freely movable 
A thorou^ application of radium should be given first then under 
general anesthesia the mvolved area removed with a wide margin of 
safety using the strongest cutting current and the base of the wound 
resteriliied by coagulating to a depth of two or three millimeters 
eradicating all outgrowing cells and those spIUed during the operation 
The coagulum is now pamted with an antiseptic solution such as 
previously mentioned and the wound kept well protected with the 
proper dressmgs The sterile coagulum comes away m from one to two 
weeks allowing the development of rapidly groiying granulations for 
cpithelializatlon By combmmg these two therapeutic agents complete 
eradJeabon of the disease is more certain and in addition electro- 
surgical removal counteracts the sclerosing action of the radium on the 
vessels pennitting more rapid healing or earlier plastic repair and 
softer scars. 

Urethra- — Electrosurgery furnishes a quick sure method of re- 
moval of the moat painful urethral condition — caruncle Except m 
hi^y nervous patients the operation Is performed imder local ones 
thesia m the office A one or two per cent procaine solution Injected 
® aH sides blocks the urethra The smaller caruncles are simply dcsic 
cated down to the urethral wall and allowed to slough away larger 
ones are grasped with forceps and carefull> resected with a fine cut 
ting current Frequently, r^undant urethi^ mucosa, likewise eradi 
cated by electrosurgery, Is mistaken for caruncle. The redundant 
mucosa Is dissected away under local anesthesia or desiccated back to 
normal tissue, Corbus and O Conor describe a method of utfimng a 
narrow flat electrode placed consecutively in four radial positions 
^i®®troying a small area of mucous membrane m each of the four 
•inadrants of the urethral onfice As healing and shrinking take place 
the redundant mucosa is drawn into normal jxjsition 
Urethral polyps usually small arc rea^y removed under local 
anesthesia with a desiccating current, thoroughly dehydrating the 
polyp which sloughs away In a few days Should the polyp be large or 
malignant, its base can be cut through with a cutting current remov 
mg the tumor cn masse and then the base coagulated 
Following all of these urethral operations healing takes place m 
fnini ten days to two weeks the patient experiencing very httJe pain 
except in the exceptional case Loc^ application of procaine or cocaine 
ointment will reheve all pain Usually however postoperative treat 
moot IS hmlted to ordinary cleansing measures 

'Cervix , — Chrome endocervidUs is the most common disease which 
^onironls the gynecologist It is now recogmxed that the usual medical 
of chemical antiseptics tampons etc. is only palliative ex 
where the Infection is superfiaal and has not penetrated to the 
of the glands To cure the iniectlon which o\'er a long period of 
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eating or coagulating current, os the occasion demands, usually ap- 
pbed on a blunt or ball electrode complete and accurate penetration 
into every nook and crevice of the collapsed wall being Imperative. 
The cavity Is then painted with Bohlmnn s gentian, packed with iodo- 
form gauxe and dry dressings applied DaDy appbcation of the gentian 
and iodoform gauze is continued until the slou^ separates, the gentian 
then being discontinued, allowing healthy granulations to fill in and 
close the defect 



Fw ij — OectranrslaU IncWoo of BvtboUo^ fknd c>»t Imcit — C o*ZQ1*Uoo of 
epliiicBal Hwtny. 

In treating accessible maUgnancy such excellent results are obtained 
by radium therapy that it must always be considered. Many malignant 
tumors of the vulva and vagina are completely eradicated In the 
earlier stages by the thorough application of radium (See Sect III ) 
It is espechdiy desirable in the treatment of vaginal malignancy, where 
exceptional improvement occurs surgical resection even with high-f^ 
quency currents being technically difficult and fraught with marked 
distortion Electrosurgical resection of tumors of the vulv'a is asso 
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m another two or three weeLs dunng which tune inspection 
should be made once or twice and also within the next month or two 
to watch for any possible constriction of the canal Should any adhe- 
sions begm to develop they are readily broken up by the insertion of 
a small instrument or a cotton apphcator 
Mortimer N Hyams describe a clever method of conization of 
the cervix for destruction and removal of mfected cervical tissue. 
After Inserting the customary vaginal speculum with the patient in the 
dorsal position and cleaning out any residual leukorrhea, the cervical 
canal is anesthetized by placing a small crystal of cocaine m it An 
applicator saturated with 85 per cent cocaine solution is introduced 
and allowed to remain for five minutes and an inactive wet metal 
electrode strapped on the abdomen the patient being directed to make 


p. I 



Fio. 3 — Hytm'i electrode fo conlzitioD of cctvIt. 

SwW hindle, iIloTinB rotitkm f electrode mJtboot iDterference from aUiched 

Porcrttln tipi with nrlooi rfie* f wbe ira. 

1 ) Loop for reimniaf hiU f tofected hl|ti op in cuuL 

compression on the pad with hands assuring accurate contact 
^ dutractmg her attention from the operator The activ-e electrode 
13) 13 a fine tungsten wire stretdied over a silicon tube one 
®^one-half bches long and propicrly attached at each end for the 
^’’nduction of the current The sIIicod tube and tungsten wire are held 
long suitable handle having a swivel jomt for attachment of the 
from the generator The tungsten wire describes an arc of about 
^-eighth inch at its widest portion conforming to the normal con 
of the cervical canal which is fusiform or spmdle shaped Sev 
^ sizes of electrodes are available with varying vrtdths of the arc as 
others for biopsy and destruction In difficult angles of the 
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time has burrowed deeply Into the racemose glands, forming large 
cysts full of pus and extended high up to the internal os no 
method of treatment short of some form of surgery is sufficient to 
eradicate thoroughly the disease In Its deepest hiding places Various 
scalpel operations have been devised whl^ leave the cervix free of 
disease but sabsequent fabors are compl/cated by the reduced cervbc 
following amputation aHowingmiscarriages, or by the dense scar tissue 
following other procedures making labor prolong and difficult Thor 
ough destruction of the mfected tissue, vrith either the actual cautery 
or dectrosurgical current, clears the condition and leaves a soft, pll 
able, normal appearing cervix. Occasionally a thin diaphragm ob- 
structs the canal, requiring a dilatation in the office on one or two 
subsequent occasions. 

Less extensive involvement can be taken care of satisfactorily in the 
office, particularly if the patients are cooperative and will stand the 
moderate discomfort The inactive pad is strapped to the thigh or 
placed beneath the buttocks, and the vagma and cervix are painted 
with a local anexthetfe, preferably ao per cent procaine as it Is safe 
from sequelae with a nervous patient n short nitrous oxide anesthesia 
Is given In oU cautery or clectrosurgfcal operations on the cervix, it 
Is well to protect the mucosa and '^va with gauze saturated with 
bone add or normal salt solution, thus preventing the steam or sod 
smoke, In the case of cautcty from Irritating the ^ucs A long thin 
prefer^ly needle-like or slightly flattened dectrode Is inserted into 
the canal up to the internal os and the blterminal coagulation curroil 
turned on destroying the tissues for two or three mfillmeters on all 
sides deeper destructian Is obtained by longer exposures Radial 
applications are made and nabothian <ysts punctured evacuated and 
steriliied. 

In deahng with extensive infection the technic is similar «ily 
carried deeper Into the tissues requinng anesthesia and hospltaha 
tion The coagulated tissue comes away gradually and usually the 
cervix is quite clean and granulating at the end of two weeks. It goes 
wltiunrt saying that tliis coagulum although aterihxed by the current, 
will In a short time contam large numbers of bactena. It is important 
to keep down this secondary overgrowth and thus control the amount 
and odor of the leukorrhea by topical application of an antiseptic 
solution such as Scott s mcrcurochrome or Bohlman s gentian two or 
three times a week, together with alkaline or saline douches on alter 
Date days 

Electrocoagulation is more rapid and deeper than cauterization 
the actual hot cautery necessitating care against too much slou^ 
a possfbfe source of secondary hemorrhage When I fust begin thh 
work I witnessed two or three such hemorrhages due opoarently to 
deep sloughing but by carefully controlling the current this compll 
cation has been overcome 

After the sloughing Is complete In one to two weeks the cervix 
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sbort-drcuitiiig through the vaginal mucosa or \’uU'a The snare is 
sno^ placed about the pedicle and gradually tightened through it as 
a strocg cutting current is apphed to the handle, sealing blood vessels 
and lymphatics as the polyp drops off The ba^ may then be more 
deeply coagulated If necessary by reapplying the current through a 
long strai^t or curved electrode 

Robert Fovder has described a unique method of an indirect snare 
with the patient on an autocondensatlon pad attached to the uni 
terminal Oudln circuit of the electrosur^cal generator a snare Is 
placed about the pedicle in the muol manner the current passing 
throo^^ the operator who acts as a condenser 
Submucous myomas winch have descended throu^ the cervical 
canal are readily attacked with an electrosurgical snare as just de- 
scribed. Should ^e pedicle be long a strong cutting current is required 
on a cutting edge or narrow flat electrode to dissect mto the utcnne 
cavity removing any lingering pieces Not infrequently submucous 
myocoas do not present at the external os being found on routine 
cnunination of the utenne cavity Kelly haa had several experiences of 
spbttfng the antenor lip of the cervix \rith a cutting current and resect 
Ing these otherwise unapproachable tumors Electrosurgery greatly re 
duces the amount of hemorrhage when these tumors because of their 
da require piecemeal remov'al 

The differential diagnosis of cervical ulcers a constant and im- 
pwtant problem is greatly simplified by biopsy now available as an 
0^ procedare, placmg at the disposal of evxry gynecologist the 
fariy diagnosis of cancer It Is a simple routine to take out a piece of 
sttipKious tissue for microscopic examination with a wire loop in a 
Jidtable handle as an active electrode carrying a strong cutting currenL 
The edges of the specimen will be coagulated to a limited degree, the 
^tcr famishing enough unaltered tissue for adequate study Any 
\’es5el which may bleed is easily controlled bv the application of 
“**^^'^agulathig current on a blunt electrode 
^*^rosurgical treatment of ccranoma of the cervix Is only an 
adjuv-ant to irradiation and should never be relied upon as the only 
f^'^thod of destruction of malignancv In tMs area. Radium Is now well 
as the method fKir excellence for the treatment of mallg 
of the cervix. (See Section III ) However electrosurgery acts 
^ aid In the removal of excessive growth permitting the radium 
■PPflcation to outlying posts of the growth s advancement In spite of 
extensive pablic education regarding cancer we are constantly 
^fronted with patients in advanced stages of the disease with com 
destruction of the cervix, or with a great cauliflower mass filling 
^ Here the cauliflower growth is removed with an electro- 
surpcal loop or snare or the cervix amputated flush with the vaginal 
This is by DO means a routine measure as the smaller lesions 
feadily treated by irradiation alone 
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canal A proper cutting current with sufficient coagulation to control 
bleeding fa necessary 

The active electrode fa Inserted into the canal and the current turned 
on As the wire cuts through the tissue the electrode fa rotated 
throughout an axis of 360 degrees cutting out a cone of cervical 
mucosa and opening all Infected glands for drainage If necessary 
the instrument may be remtroduc^, removing all diseased tissue. 
Any bleeding from large vessels is easily controlled by applying the 
coagulation current on a blunt electrode Infected niabothi^ cysts 
present beyond the area removed are punctured with a needle carry 
ing a coagulatmg current Thfa wells out the contents, sterflinng the 
cavity and eradicatmg the infection 

A gray slough will be found filling the cervical canal about the end 
of the fourth day and on the seventh day the canal fa much smaller 
and granulating mcely Between the second and third weeks the cervix 
fa alnKBt normal wf^ several small unhealed areas here and there 
At the end of the fourth week healing Is usually complete, Hyams 
advised against vaginal douches as unnecessary because of the small 
amount of aloughing and consequent leukorrhe^ discharge. He claims 
that comiation fa especially convenient for the treatment of ambula 
tory patients relieving symptoms by the removal of the Infected 
mucous membrane and opening of the glands thereby facilitating 
drainage and reducing congesdon deeper m the cervu. Since no 
muscular tissue fa removed the cervix remains functionally nonnal 
and subsequent parturitian fa unhampered Diseased tissue fa removed 
to any desired depth by repeating the procedure as often as advisable. 

Electrosurgery is the method par exUUence for removing paptUomas 
of the cervix and pedunculated fibroids presenting at the os Usually 
papllloinas are suffiaently large to require a general anesthetic occa 
sionally small ones can be removed m the office either by dectro- 
desiccation or electrocoagulation or cutting the pedicle with an 
dectxosurgical current. For the larger ones the usual preparations are 
required as for any other vaginal or cervical operations. After adequate 
exposure, traction 15 made on the polyp and the pedicle then severed 
with a strong cutting current and Its base coagulated destroying any 
possible lingering cells assuring against recurrence Should the p^clc 
originate hi^ in the canal or uterine cavfty the cenux is split ante- 
riorly (KeDy), using a fine cutting current a strong one preventing 
prlniry union after closing the indsioa With the canal laid widely 
open ie pedicle fa outlined and cut across with a stronger current 

Another unique method of attacking cervical poljps fa with an 
dectrosurgical snare first described WiHiam L Clark for the 
removal of bladder tumoTB thmtt gh a suprapubic incision. Since then 
It has been employed for pedunculated tumors In almost every accesd 
ble part of the body An ordinary tonsil snare fa satisfactory althou^ 
spe<^ instruments have been devised embracing the same general 
prinoplea The shank fa insulated with rubber tubing preventing 
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ttrcoroa of the uterus located in the left broad ligament displacing 
the atenis to the ngbt and elongatuig the utenne caWty to twenty 
centimeters and bulging into the vagina, causing profuse and alarming 
hemorrhage Thinking the tumor a myoma preparations were made 
for vaginal removah Incision in the vaginal vault exposed a highlj 
vascular soft pliable and encapsulated sarcoma from which hemor 
rhage was so brisk that operation had to be abandoned with the 
patient In a collapsed stage but not before the mass had been eica 
vated by a combinabon of eleclnc scalloping and raoreceilement This 
then permitted application of radium up into the tumor, otherwise 
impossible 
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IntTamural and subscrenu fibroids ore also removed with a strong 
electrosurgfeal cutting current through an abdominal indsfon, bleed 
Ing being distinctly lessened, reducing the shoct In this manner 
operations for the removal of large myomas, otherwise Impossible, save 
the uterus for normal function and often for subsequent pregnancy 

Extensive transabdominal pelvic operations have been performed 
with the dectrosurgical cutting current with the advantage of sealing 
over capfliarfes and lymphatics Seven or eight years ago when 
Howard A- Kelly first took op electrosurgery, it was my privilege to 
be his assistant at most operations At ^t time be used a cutting 
current for practically every form of pelvic operation, hysterectomies, 
panhysterectomies myomectornles salpingectomies and oophorectom- 
ies this extensive application bemg made m an effort to determine the 
value of the cutting current as on operating instrument m addition to 
its prior claim in the treatment of malignancy It is fair to say that 
this IS a safe and effiaent method for these operations but its advan- 
tages are limited The small vessels in the brc»d ligament and ovarian 
re^ons can be clamped and coagulated with safety, but the larger 
ones particularly the uterine and ovarian, must be ligated as usual 
It IS a safe rule always to ligate any large vessel in the pelvis or 
abdomen when possible rather than rdy upon coagulation alone The 
cutting current in itself is particularly advantageous in dissecting 
densely adherent areas. How frequently tubes ovaries, myomas etc^ 
found attached to loops of bowel or other organs in the pelvis offer 
tedious and bloody problems for scalpel surgery with severe shock 
to the patient. In such a carefully reguhted cutting cunroit readily 
severs the adherent organs with bo little bleeding that at times there 
results a practically dry mcisiom Loops of bowel are thus quickly 
and easily dissected with leas danger from the reformation of adhesions 
because of the protective coagulum remaining a few da>^ before 
absorption 

Densely adherent ovarmn cysts benign or mahgnant and considered 
inoperable with the scalpel are eitncated by the current with great 
facflily in most cases the entire tyst wall being dissected away Where 
this IS impossible the actively growing cyst wall Is sliced off by the 
current, leaving the harmless outer portion attached to the Intestine 
or abdominal wall to be absorbed later Occasionally with mahgnant 
cysts where even this procedure is impMKsible on account of extensive 
croskms of the adherent viscera the lingering portions are exploded 
out of existence by a strong coagulating current leaving a perfectly 
sterile dry field 

Robert Fowler reports successful electrosurgical vapnal kyster 
ectomies and a cesarean section mentioning the ^y serious complica 
tion following electrosurgical abdominal hysterectomies of which I am 
aware, although I have never seen it. patient died of embolus 
attributed to some electrical Injuiy to a large pelvic vesseL He 
describes a new way of approaching a huge otherwise inoperable 
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mind at aJJ times particularly ^en a malignant cervix treated and 
healed by irradiation begins to ulcerate in a few months or even in 
two or three years Biopsy readfly distinguishes between a delayed 
radium “bum and recurrent malignancy and is a diagnostic require- 
ment before subsequent radiation is cairied out 
So important is this that I dte a case A white woman Mrs 
N B hL age forty-eight had an abdominal panhysterectomy in June 
igj9 followed by a prophylactic radium treatmenL The patient was 
in crceDent health until December 1939 when on routine reexamina 
tioo a small ulceration was noted in the vaginal vault. Another radium 
treatment was given without biopsy and she continued well until 
three weeks before being referred to me m March, 1930 \^^thln these 
three weeks a foul watery vaginal discharge developed associated with 
marked vesicle and rectal irritation pain and bleeding On examina 
Uoo the whole vagina, which was rather small was seen covered with 
typical grayish-white radium slou^ Cystoscoplc examination revealed 
a large reddened and irritated area on the trigone opposite the treat 
menl site Proctoscopy demonstrated a more marked reaction in the 
rectum at the level of the old cervix. A long period of severe pain 
and reaction followed and subsequently a large rectovaginal fistula 
occurred which has only partially healed The bladder Is still a source 
of great distress with repeated accumulation of urinary calculi over 
the sloughing ulcer although there Is no evidence of recurrence of the 
growth. It would appear that this stormy convalescence could have 
been avoided by biopsy of the recurrent ulcer determining the need 
or lack of need of the last Irradiation Over irradiation is ea^y possi 
We in the thm walled vagina, especially after removal of the cervix, 
which acts as a filter when present- 
Ileep X ray or heavy radium-pack trcatmenla used for transpdvic 
nradiation are associated with a mild skin erythema beginning about 
» week after application and lasting a variable penod blondes being 
nwre sensitive than brunettes This erythema gradually fades in the 
course of two or three weeks and the skin takes on a bronxed apjpear 
ance not unlike a sun or ultraviolet tan which remains for many months 
*uhout discomfort 

There are two biologic changes following mtra uteruie irradiation 
U) endometrial and (3) ovarian Cloudy swelling and erythema, 
^tration of leukocytes and phagocytes, fibroblastic organization 
wuterating endartentls and scarring — all occur in the endometrium 
^ underlying muscles of the uterus The obliterating endarteritis 
for the reduction In bleeding and partly for the amenorrhea, 
^‘^inay be some speafic effect upon the uterine musculature large 
readily disappearing and the uterus retunung to normal 
foe ovary presents a variety of structures all of which are sensitive 
P'^^'^onate degrees to irradiation with x ray or radium. The ova 
^ epithelial follicles are more sensitive than the stroma The sens! 
iy of the follicles themselves depends upon thdr stage of de\’elop' 
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SECTION m 

IRRADIATION THERAPY 


Physics 

As a detailed discussion of the physics of Irradiation therapy fa 
given elsewhere (sec Desjardins and Bumam, Vol III) attention 
here is focused ujwn the application of these therapeutic agents In 
gynecology 

Biophysics 

Reference should be made to these chapters (see DesJardins ^d 
Bumam, VoL IH) for study of the biophysical reactions of irradia 
tlon therapy although It is important to rehearse some of the changes 
noted in treating gynecologic diseases 

As the gninma rays of radium or x ray enter living tissues chem^ 
processes are started which do not appear immediately but we ^ 
drcnced later by marked local changes b the diseased axea^ 
noticeable alteration Is an erythema resulting from dilatation of the 
blood vessels In ulcerative growths, say of the cervix, this 
may appear b two or three days and r emnin a varying length of utoe 
until the cervix is healed or until there is suffident accumulatic^l 
fibrinous exudate on the surface to cover the nnderlyi^ 
Microscopically a cloudy swellbg of the ceDs is seen withb 
four to forty-el^t hours the cytoplasm bdng distended and 
the nuclei swollen and pyknotic, and b three or four days tM en 
cell 13 undergobg rapid degeneration The capIDanes and bl(w 
are enlarged and distend^ with blood, plasma has filtered ^ . 

the surrounding Hiwim and leukocytes and phagocytes are ab^ 
m the perivascular structures As the bjoi^ cells de^erat^ 
phagocytes commence their work of clearing away the dtbns. in 
second and third weeks, fibroblasts and new blood vessels grow 
organlzbg the tissue and produebg a fibroblastic stracture ^ 
comes so very dense as to be characteristic of irradiation 
This same fibrosis bvolves the vessel weHs, so that those wmen 
once dilated wnd engorged with blood immediately following the 
ment gradually return at first to normal size their liimlna then 
tinubg to become slowly nnH steadily closed by an obliterating cd 
teritis. This process does not always «asc with the scam^ 
progress, dependbg upon the amount of treatment to the exten 
obliteration of most of the vessels with markedly ^eda^ noun^ 
ment and subsequent breakbg-down and ulceration at a 
from the time of application This Is not common b 
dltions unless heavy treatments are given, and then is moW commwy 
seen b the ihtn walled vagma. This possibility should be bom 
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minH at aH times particularly when a malignant cervix treate<f and 
healed by irradiation begins to ulcerate in a few months or even m 
two or three years Biopsy readily distinguishes between a delayed 
radium Tium and recurrent malipiancy and Is a diagnostic require- 
ment before subsequent radiation is carried out. 

So nnportant is this that I ate a case A white woman Mrs, 
N B M age forty-eight had an abdominal panhysterectomy in June 
1929 followed by a prophylactic radium treatment. The jMtient was 
m excellent health until December 1929 when on routme reexamina 
bon a small ulceration was noted m the vaginal vault Another radium 
treatment was given without biopsy and she continued well until 
three weeks before bang referred to me m March 1930 Within these 
three weeks a foul watery vaginal dischar^ developed associated with 
marked vesicle and rectal Imtation pain and bleeding On examina 
Uon the whole vagina which was rather small was seen covered with 
typical grayish white radium slmi gh C3fstoscopic examination revealed 
a large, reddened and irritated area on the trigone opposite the treat 
ment site Proctoscopy demonstrated a more marked reaction in the 
rectum at the level of the old cervix. A long period of scv’cre pam 
and reaction followed and subsequently a large rectovagmal fistula 
ocorned which has only partially healed The bladder is still a source 
distress with repeated accumulation of unnary calculi over 
al ougfaiQg ulcer although there Is no evidence of recurrence of the 
Fo^th. It would appear that this stormy convalescence could have 
bem avoided by biopsy of the recurrent ulcer determining the need 
or lack of need of the last irradiation Over irradiation is eakly possi 
^ In the thm walled vagina, especially after removal of the cervix, 
winch acts as a filter when present 

Deep x-ray or heavy radJum-pack treatments used for transpelvic 
uradiatioo are associated with a mDd skin erythema beginning about 
a week after application and lasting a vanable penod blondes being 
^•511 sensitive than brunettes This erythema gradually fades in the 
rourse of two or three weeks and the skin takes on a bronxed appear 
not unlike a sun or ultraviolet tan which remains for many months 
™out discomfort 

There are two biologic changes following Intra uterine Irradiation 
ly cncloroetrial and (2) ovarian Cloudy swelling and erythema, 
ballon of leukocytes and phagocytes fibroblastic organization 
inH ttidarteritis and scamng — all occur m the endometnum 

biwerlying mnsdes of the uterus The obliterating endarteritis 
for the reduction in bleeding and partly for the amenorrhea 
be some specific effect upion the uterine musculature large 
,d3 readily disappearing and the uterus returning to normal 
la Dr presents a variety of structures all of which are sensitive 

degrees to irradiation with x ray or radium The ova 
tivitv follicles are more sensitive than the stroma. The sensi 

^ of the follicles themselves depends upon their stage of develop- 
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menf, the mature ones showing most marked changes The number 
and degree of foUides destroyed vary with the dose and the steps in 
their reaction to the irradiation arc comparable to spontaneous, physio 
logic atresia With the death of the follides, sterility naturally occurs 
and may or may not be permanent according to the seventy of the 
treatment The interstitial cells arc not directly Influenced by irradia 
tion but gradually and slowly disappear, probably due to the destruc 
tion and eradication of the follicles, preventing the interstitial 
from being renewed- 

Radiatton Sickn^ 

Radiation sickness is a term describing certain symptoms anslng 
as a sequd to radium or x ray treatments In gynecology this most 
commonly follows deep-therapy treatments with x-ray or radium 
packs, to a lesser degree after intra-ulcrine and cervical irradiation, 
more marked when such treatments are given under general anesthesia, 
which causes part of the symptoms. 

The symptoms vary in intensity depending upon the amount and 
duration of treatment and sensitivity of the paPent passing off In a 
few hours or lasting a day or more. Usually there is only anoreiia 
and nausea in others nausea and vomiting which m severe reactions 
may contmue for twenty four or forty-ei^t hours and occasionally 
longer 

These symptoms are more pronoonced vdien Irradiating the abdo- 
men particularly the stomach and liver althooj^ they have been 
known to occur followmg Intensive irradiation of other parts of the 
body the generally accepted view of the cause being that certain 
toxic products of cellular destruction are liberated Into the blood 
stream and act as poisons Irradlabon of the intestines containing 
a large amount of semldigested or residual organic matter naturally 
gives more marked symptoms because of the larger quantity of toxic 
products liberated In the bowel and later absorbed into the blood 
Stream- 

Treatment of this uncomfortable complication Is at best unsatis 
factory as no ^>edfic is available. The preparation of the patient be- 
fore irradiation U an Important aid In Hmltlng the symptoms The 
bowels are thoroughly cleared of fecal matter a source of secondary 
radiations with either a laxative the ni^t before, or an enema the 
morning of the treatment. Fasting for several hours Is also of beaiefit 
In lessening the nausea. Elimination of foods for several hours alter 
ward usually reduces the amount of vomiting although most patients 
do not want food for some hours or perhaps a day if the symptoms 
are at all marked. A most Important factor contributing to irradiation 
sickness is the overcrowding of treatment long heavy, deep-therapy 
treatments through the pelvis whether with radium or x ray tend to 
cause more sickn<»s thnn broken doses allowing the patient to react 
from one treatment before another U administered- Drugs giving the 
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most benefit are rathet sunple remedies Alkalinuation ^th blear 
bonate of soda or other medicaments during the da> pnor to the treat 
ment rnav be of benefit atrous fruit juices and crushed ice some- 
times rdieve the nausea. Tiiteen or twenty drops of compound tincture 
of Cardamom and fifteen or twenty drops of compound tincture of 
hjroscyamus with twenty grams of bicarbonate of «oda gi\“en three 
riTni»«t a day often allay the vomiting Fortunatelj irradiation sick 
ness gradually passes away and rarely causes any serious complica 
dons, altbou^ frequently distressing to the patient. 

AarmciAi. Menopause 

Cessation of the roenatrual cycle following irradiation of the pelvic 
organs is a common and often desired sequela permanent or tern 
porary according to the strength and ty^ie of treatmenL It is alway’S 
pennanttit idlowing Irradiation of caitinoma of the cervix and bo^ 
of the uterus. Irradiation for bemgn bleedmg particularly in young 
people (under thirty five) can be so carefully regulated that the 
artificial amenorrhea can be made to vary from six months to two 
years This is not uncommon ev-en with large fibroids for as the 
tumors disappear and the uterus returns to normal the ovaries again 
begin to function and the menstrual cycle returns An interesting case 
Has been reported by Curtis F Bumam (personal communication) 
of a woman who mamed rather late m life then was irradiated for 
fibroid with cessation of the menstrual periods for about a year 
Following this she became pregnant and gav'e birth to a perfectly 
normal chfld. 

Transpelvic Irradiation with hl^powered x ray or radium packs in 
proper doses causes artificial menopause MUd irradiation (one third 
to two-thirds sterflizmg dose) particularly in women under twenty 
five or thirty will sometimes control an abnormal menstrual flow 
Without complete cessation the ovarian functions apparently bang only 
partially influenced If the full amount of transpelvic irradiation per 
nutted by the skin (erythema dose) is given the menstrual cytJes 
sre almost certain to be completely checked particularly In women 
0^ forty variations within certain limits proving the rule 

IgRADiATiON Technic 

Complete discussion of the technical problems of irradiation treat 
may he found In Volume III (DesJardins and Bumam) but it is 
Important to desenbe briefly the technic as apphed to gynecologic 
as each is discussed 

E«enial radium treatments by the pack method are admimstered 
The early technic employed an open pack of felt balsa 
w other light substance to maintain the exact distance between 
radium and the skin. On the top of this pack was a small metal 
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box, usually i or a min, of Ifad m which the radium or radon tubes 
as the case might be, were held The use of platinum filtered tuba 
uecesaitata another filter of olumujum foil to mtcr out the secondary 
platinum rays and amctal rubber for the secondary aluminum r^ 
the rubber not being so important with large packs of considerable 
thickness of felt or wood through which the rays travel 
The newer method utUlres a large lead cylinder or bomb carrying 
the radium in such a manner that the rays reach the patient thrOTgb 
an opening on one side or one end, the scattered rays being absorbed 
by the lead wall of the container So far as 1 am able to ascertain, this 
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type of apparatus was first used by Stenstrom at the State Cancer 
Hospital In Bufialo He arranged a mechanical device to rotate the 
cha^e of radium tuba of unequal strength within the cylinder In 
order to mate the beam of rays that reached the patient as nearly nnl 
form as jxnslble. The author independently of Stenstrom s work, de- 
signed a lead cylinder (Figs. 14 and 16-19) with a two-inch aperture 
and a lead will of one inch thickness This apparatus was put into use 
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at the Howard A. Kelly Hospital In the early part of 1923 This 
cylinder wei^ twenty five pounds and Is carried by a car nmnlng 
on a crane travelling on an overhead track (Fig. 15) Patients are 
placed on the Burnam treatment table (Fig, 20) with lead protection 
beneath, preventing Irradiation of any patient or hospital workers in 
the room below A few years ago the Memorial Hospital In New York 
City made a much larger radium bomb to carry permanently several 
grams of element Such apparatus assures accurate application without 
Injury to the surroundmg parts and without unnecessary general body 
irradjatJon from the scattered rays which occur with the open package. 



Fm. 16 — A cylinder The cdvtBtase here b Uut In tmlinc adjacent tm» 

•cnarc portab leave na poctkni ol tumija onndlaled (t) bolea for UmmhaOTVi 
wucfa tujid cyB mkf bi nopenfloa appantm. B ■ cylnder wHL prozhoal end cut to fit 
an-ved nrface of ikull, taed In tRatfac ni tnoperahle brain tinsor from fire aufka 
wftboot OTniappinit C, ■trTmhmm ftltw ap CT U Ttd to fit ^finder B D act of treat 
mmt rlnta ibovn In car to carry them nnaliw on trade of poitaUs mpcmtai table 
•bown In Fit 9 (r) lead dnfi (f) flaoiea to fit tracki (J) liinniaor# wtkh tlfhtau 
* cat aat track and aeri aa as btaks on Iho car (k) tbumbaorv adjostioc anfle of ar 
and rinaa vtth skin. s>hidi cylinder vttb adjortins appaiatns as used vkh portable 
Bi n s l alfrn table shown In Fit 19. In fiauro • loatfrr eyflo dg (b) with a i bteb portal 
projects fmen Inch portal of fairer stauter cyflndei and b tned In tieatina liaiab 
and nnallcr tamoo <t j waQ of -tneb cytedei aide of t inch of lead (c) Ji 
brass rcCnforclnc lead (f and g) Ibumfaocrews for ad usting cy Ba der to any angle with 
the ikio (0) car for portable gMptxtnfi tabla ates in Fig. 19 (d and el whig noti 
for adjtmlng height ol cyDoder 


In gynecologic procedures such Instruments are especially vnloable 
particularly in trratlng diseases of the vulva where the thighs must 
be carefully protected against scattered radiation when the pack Is 
placed betwera them. Cross firing upon a tumor Is pnisslble without 
overlapping on the skin otherwise often a source of severe superficial 
burns This cross firing throuj^ several portals around the pelvis 
multiplies the number of ra^ actually reaching the In direct 

proportion to the number 01 exposures 
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17 —A, fKfhm carrier (or tvo-lech CThader B for one iMb cyflndgr C. 
crbdtr G) one bid of to cover of orrter (b) iqoare cutter C U b 
bi tMrkof) (r) T »rtiiirfi mui.iiw^r of Jurd robba rabilorted vllh brui 
M on bottom ao tbtt ^flntloo b only (brougb 1 UT^f f robber) (t) bm 
> anufrd that taovnoenU of croaafaar of hudle upward forte them tffhnl 
^r val] of cyUiMter thus canter at deslrrd point In C iprtiii of handle 

0 forca ttoU M plno cyBoder viO ( 1 ) acate In Inches InBcatlns dbUnce of 
from Hjocth of cyfindcr D alumtooni filter op for tiro-tnch cyHoder Thb 
dir m prozfa^ end of cy&xter and b beM In place by brass aprinfi (b) at 



“‘I C, radium canters for one loch and two-tnch cylindm rmpcctlrety 
lu,-- ry* Pockets (t) (or radlam tabes (a, I and r) as fas Ftoue 17, A, canter for 
lti» tlL T*" ^ I*™* ^ ) wHho t leparate hotel for ca^ 

tM b used wbrs ladhnn tabes vary In itee. 
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VoL EH^ or radium dement needles made out of an alloy of platinum 
and indium 

Flat vulval or vaginal growths are best treated by plaques fitted to 
the sue and shape, with protection of the surrouning normal struc 
turcs. During appbeation to a malignancy on one labium the other is 
protected with lead or the cylinder just mentioned may be pulled 



F». ]| — Ametil nibber cervlcxl iitalne tnd -isIaiJ «ppnaitorv 
— ndiam dtarp pUced hi bollt/v cnni tube to be Uld directly asilost ctrrix 
R ot pamrj 

row lor ia*crtkiB into oteitoe r covlad omal*. 

^ variom gisa to fit iround Jbe ctndx Rnhum beneath fiJlm oo 
D broad OgmieoU fiften hold vylwl wilh away 

appBcito f t boliflnf ridiaD beneath baaet of broad HpmcBlt, wben 
do 5ot fit orvic, 

down Pgbtly against the involved one, and the radium placed os dose 
desired dose. 

^agiiial treatments require a great deal of care on account of the 
"dtj of the bladder and rectum and the thinness of the vaginal 
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wall, the entire thickness of which may be burned through without 
difficulty The maximum dose against a vaginal wall tumor should be 
about I 000 mg hr per 2 sq in. when the filter Is 2 mm. of brass. 
One millimeter of platinum allows an increase of 30 per cent as there 
are fewer soft gamma rays The gauze plaque (Fig 22) has varying 
numbers of bttle pockets In which the tuba are separately secured 
Such plaques are also used In treating the cervix. Withm the last year 



Fkl. ] I — Cervical caoxe ptuiuea. 

E RoojMd plaqtx wUh Dumber f pockets varied to anlt tin of cervix. , _ 

F Mcker* jaute appHcat r After filOD* pockeO with radJum tnbea, pane *nnp 
palled UebUr mathin circular pUque. 

(E and F developed at Howard A Kelljr MospitaL) 

and a half I have been using radium element In tuba of platinum 
iridium of 1 mm. wall thlcl^as This fillers out all the beta and 
softer gamma rays but giva rise to harder secondary rays from the 
action of the gamma rays of radium on the platinum. To filter out 
these secondary beta rays Uk tube Is surrounded by a thin film of 
aluminum foil and t and Intraccr\'Ical tratmeots 

Is placed in an^ of 2 mm. Aroetal rubber 
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pcsanes and dumb-bcU applicators (Fig 21) hold a tube on each 
side of the cervix radiating the broad ligament region I have not 
found this method as satisfactory as plwnng the Individual tubes or 
plaques against the cervix as each case presents individual prob- 
lems and the pessaries are not pliable enough to meet all the demands 
Hcymann of the Radlumhemmet m Stockholm lias various sires 
and shapes of silver bores of 2 mm of lead (Figs 25 28) By 
carefully adjusting theae to the cervix or vaginal wall be is able 
b ec a o s e of their heavy filtration to g^ve a much higher dosage than is 
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S IwOow hnpIiBter wtth otKonlor for Imertliat radhnn elfmcol nctdle*. 
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in this country Cross firing may be added to this local 
P^catJon by placing tubes in the uterine cavity Inasmuch as radium 
hi all directions from the tubes any placed m the vagina 
, to radiate into the broad ligament region the same bdng 

both placed up In the uterine cavity so that mdlation from 

Jocreases that delivered mto the broad ligament addmg 
dotruclion to any migmUng cells 


[v^wE? Irradiation Therapy 

Intra uterine irrathaUcai of menstrual disturbances, fibrdds and 
malignancy is the most direct method and therefore usually roost 
effective. Brass filtered radium tubes (a to 3 mm. thickness) are 
placed in a aratainer on the end oi a uterine sound and dipped In wax 
to absorb the secondary rays from the brass Platinum tubes require 
the spcdal filters previously described filtering out the scomdary 
platinum rays with aluminum foil and a-mm ametal rubber cots 
securely tied at the end Intra-utcrinc apphcalors require thoroc^^ 



F». *4- — atrtlwl of protedios rectom alter btfcrtlsc rarffanp tatwa ini® wrttx. 
lead fiUcr profediftK Kctom vtfiiia pacLid iriih |aaz£. 


sterGixation either by chemicals or by boiling The ordinary pr^u 
Uoas takisn for dllatatioa and currettage are necessary for intra-uterine 
irradiation of benign condiUtyns and rarely Is there ai^ coiophcaong 
Infection. However in using the uterus as a focus from vriiicb t o 
fire upon the broad ligaments In treating a carcinoma of the 
special care must be exercised in cleansing the cervix so as to avoid 
carrying the ever-proent infection assodated with the mallg^t 
cervix up into the uterine cavity I haws bad one or two severe pelvic 
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tnflnmmniinnK follow such an application. In Europe this is the regular 
procedure and apparently without serious results 

Asherson reports three cases of cancer of the cervii treated by the 
transperitoneal route In addition to local application to the cervix. 
Four tubes, each containing lo mg of radium sulphate and screened 
with o 3 mm. of platinum, were Imbedded around the growth In the 
base of the broad hgament and m one case In the left ureterosacral 
fold. He feels that this adds materially to the amount of radiation 
poured Into the cervix, but the technic hM not been imiveraally adopted 
and it is not without dangers 

Application of IsutAOiAnoN 

Vulva. — Treatment of vulval diseases calls for careful protection 
of the thighs as already outlined and a dose carefully cal cul a te d for 
each lesion, guarding against possible burning 




Fkx >7 — ^cOnlold for hoUbaf cyfiadm or tn plan wtUdn a 

oalenm cerrtx, kerptnf tbe rMfiom £ir oat toward Uw oetrrr the broad Qf*- 
menti. Tlie narrow area ot antnioc artd poatolor wall of tbe crater from 4 mm. to 
1 mm , In widtb, dependhif npoe wVlth of lematni naturtxed by r tffl i rm , cut 

recelTea practically aj powerful a radiation from ctom flrlof from tb* two rides. TTwi® 
b lb« added advantaice f tomewbal rertnrfwy wfut wxrtiU etb n w be be an added btrp- 
iky of rarfiallons at tbooe ^>ota (ractnm ual bbrkkr) wbcm, accocdlni to espenenco, 
bifuTbt aott fretjoenlly arise. 
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Prunlus vultae a distressing malady is markedly relieved by the 
local application of radium close to but not on the skim The dose 
usually varies from 300 to 400 mg hr at J^Mnch distance over an area 
about two inches square Should the disuse extend posteriorly about 
the anus, an additional area is necessary the same dose being given 
over each- One treatment usually stc^ the Itching and improves the 
condition in the ordinary cases but InTOlvement of the deeper sUn 
layers requires a repetition In four to six weeks depending upon the 
result of the first application 




warts are commonly multiple and extensive. The smaller 
are frequently eradicated with electrodesiccation the extensive 
oftentlrnes demand electrosurgical excision (See Section II ) 
lum and t ray however are exc<^uigly Important adjuncts either 
.^.^^^junctlon with electrosurgery or as the sole therapeutic agent 
here 15 somewhat hcavaer than that necessary for 
ms vulvae running up from 500 to 600 mg hr at inch from 
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the skin repeated In foxir or five weeks, If necessary Occasionally a 
third or fourth application wHl be required completely to eradicatt 
the disease By this careful broken-dose method, reactions are avoided 
and the warts gradually melt away leaving a h^thy-looUng normal, 
soft akin. 

Carcnwma and sarcoma of the vulva are treated with irradiation 
therapy, frequently In combination with electrosurgery particularly In 
the resistant and extensive cases The abundant loose akin about the 
vulva permits easy electrosurgical excision following Irradiation, assnr 
ing quicker and less painful healing and a softer scar Here, the Irradia 
tion dose must be heavier than that for the benign condition In order 
to affect the more resistant malignant cella Usually i,ooo to i 500 
mg hr are given at yi mch distance over two square inches of area, 
deeper involvement requiring Implantation of radium element needles 
or radon seeds. Heavy irradiatioo reaction is not so much feared when 
the tumor Is to be taken out electrosurgically after irradiation, as the 
removal obliterates the slow painful healing A comb i na ti on of 
therapy is as a mle more efficadous, as an mcreased radium dose 
Is possible and two therEq>eutic agents art used in place of one. The 
lymph ^and bearing areas are given a prophylactic erythema dose 
■Mth X ray or radium park, and any large demonstrable metastasis im 
planted irith radon seeds or radium element needles Post-irradiation 
care consists of deansmg the part regularly and the application of a 
mild ointment for protection and keeping the parts soft. 

Vagina - — Benign polyps of the vagina are uncommon and readily 
removed with electrosurgery, as already outUned- 

Caranoma of the vagina offers an insurmountable task from any 
surgical standpoint however, as a rule the condition Is sensitive to 
irradiation w^ch gives five year clinical results and splendid palha 
tion m the more extensive cases Intravaginal irradiation is coupled 
with accurate transpelvic treatment with radium packs or x-ray cover 
ing aU of the gland bearing areas Ihiring the local application the 
hl^ly sensitive rectum and less sensitive bladder are carefully pro- 
tected by packing off with game or covering the applicator ^th 
filters of or K loch of lead wrapped in aluminum foil to absorb 
the secondary l^d beta rays These organs are easily damaged with 
liability of fistulas making the patient exceptionally uncomfortable, 
complications which are prartlrflUy always avoided by carefully apply 
Ing the radium accuratdy calculating the dose and then pacidng the 
vagina keeping the treatment away from aH the normal tissue. When 
the disease is located near the outlet It is best first to pack the 
game above then apply the radium and fill the remaining cavity with 
gauze to hold the radium in place. Sometimes particularly In the small 
va^na commonly found in the dderly patient as a result of senile 
c h anges small lead filters are of special protective value Implantation 
In vaginal cancer is dangerous as the thin vaginal wall allows easy 
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Injury to surrounding organs and It Is rarely necessary on account 
of the relative superficialness of the growth itself yielding readily to 
direct applicatJons As the radium is hud directl> against the growth 
the determination of the dose and filtration is important I prefer 
heavy filtration of i or 2 mm of platmum or lead and aluminum foil 
and a mm. of rubber filtering out all the soft rays allowing only 
the hardest penetrating gamma rays to reach the growHu One thousand 
milligram hours distributed over two square inches of growth have 
in my experience given the best results Where the disuse has ex 
tend^ on two or more sides In the vaginal cavity the pack must be 
moved from time to time to cover the entire involvemenL I usually 
use a small amount say 75 to 100 mg for from 10 to 15 hr varying 
the dose as necessary 

Cervix . — Bentgn cervical diseases offer much for Irradiation therapy 
Various reports have been made of the advantage of radium treat 
ments in endocervialts an Inflammatory condition which as a rule 
is best handled by cauterUation or electrocoagulation (See Section 
IL) The same may be said of benign polyps easily removed with the 
cautery or high frecraency current, m which should any mabgnancy 
be found the base is thoroughly destroyed and adequate irradiation 
given ai a prophylactic measure 

Cerviccl m^gnancy Is one of the most fertile gynecologic fields for 
Irradiation therapy b^use of the of approach and concentration 
of dose and sensitivity of the cancer, usually predicted by the mlao- 
ccoplc picture Biopsy is a routine confirming the diagnosis and aldmg 
the prognosis Martxloff Broders and others have shown that basal 
cell tumors (which are leas differentiated) are the most sensitive to 
irradiation while squamous-celJ or the more highly differentiated type 
are less sensitive in direct proportion to the amount of keratimxatlon 
observed microscopically for the nearer the cells are to the adult 
•quamous type the less response Is there to the rays Adenocarcinoma 
is still more resistant. The microscopic picture then Is of great help 
In prognosticating any mdivldual case but not always the sole factor 
as there is a great difference In the individual variation within any 
one particular type. 

Statist ics show that In the early so-called operable cancers os high 
a percentage of five-year results is obtained by Irradiation as with any 
operative procedure This Is without a primary mortality so that in 
r^ty the odds are in favor of irradiation therapy In spite of the 
*^ent cancer propaganda for the Inst ten or fifteen years we still see 
®l^ge number of cases 70 per cent in my series coming In the 
t^erline of Inoperable cases either because of the late development 
01 symptoms the patient s own fear of cancer and therefore neglect 
01 uivestigaUoD or because of the physldon s Ignorance as to the 
I”|of^ diagnosis. Surgery offers nothing In this group The author re- 
231 cases occurring during 1921 and 1922 at the Howard A. 
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the skin repeated in four or five weeks, if necessary Occasionally a 
third or fourth application will be required completely to eradicate 
the disease. By this careful broken-dose method, reactions are avoided 
and the warts graduafly melt away, leaving a healthy-looking nonnal, 
soft skuL 

Carcinoma and sarcoma of the vulva are treated with Irradiaticm 
therapy, frequently in combination with electrosurgery, particularly In 
the reslkant and extensive cases The abundant loose ^n about the 
vulva permits easy electrosurgical exaslon following irradiation assnr 
Ing quicker and less painful healing and a softer scar Here the Irradia 
tion dose must be heavier than th^ for the benign condition in order 
to affect the more resistant malignant cells. Usually i ooo to 1,500 
mg hr are given at distance over two square Inches of area, 

deeper involvement requiring Implantation of radium element needks 
or radon seed* Heavy IrradUtion reaction is not so much feared when 
the tumor is to be taken out electrosurglcally after irradiation, as the 
removal obliterates the slow painful healing A combination of 
therapy la as a rule, more efBcaaous, as an increased radhim dose 
Is poKdble and two therapeutic agents art used in place of one. The 
lymph-gland-bearing areas are given a prophylactic ery thema dose 
^th X ray or radhim pack, and any large demonstrable metastasis Im* 
planted with radon seeds or radium element needles Post irradiadon 
care consists of cleansmg the part re^aily and the application of a 
mild ointment for protection and kee^g the parts soft 

Vagina . — polyps of the vagina are uncommon and readily 
remo%^ with electrosurgery as already outUned. 

Cordnoma of the vagina offers an msunnountable task from any 
surgical standiwlnt however, as a rule, the condition is sensitive to 
irradiation wmch gives five-year clinical results and splendid pallia 
tlon in the more extensive Intravagmal Irradiatloo Is conpiled 

with eccnrate transpclvic treatment with radium packs or x ray cover 
Ing aH of the gland bearing areas. During the local application, the 
hi^y sensitive rectum and less sensitive bladder are carefoDy pro- 
tected by packing off with gauze or covering the applicator with 
filters of 5^ or 5^ inch of lead wrapped in aluminum foil to absorb 
the secondary lead beta rays. These organs are easily damaged with 
liability of fistulas maVing fhw patient exceptionally tmcomfortahle, 
complicatloiis which arc practically always avoided by carefully apply 
ing the radium accurately calculating the dose and then packing the 
vagina keeping the treatment away from aH the nonnal tissue. When 
the di s ease is located near the outlet it is best first to pack the 
gauze above then apply the radium and fill the remaining cavity with 
gauze to hold the radium in place. Sometimes particularly in the small 
vagina commonly found In the elderly patient as a resnlt of senile 
changes small lead filters are of qiecla! protective value. Implantation 
In vaginal cancer U dangerous as the thin vaginal wall allows easy 



Cervix 


46 

Clinic and others maintaining that small amounts of radium given 
over a period of a day or two and repeated once a week for three 
weeks are more efficadoua I have found that the latter method gives 
the best result and have adopted the plan of breaking up the calculated 
total dose into three smaller ones given one or two weeks apart In 
support of this theory its advocates maintain that inasmuch as cells 
are vulnerable during mitosis more are afiected by exposure to a small 
amount of radium over a long period and repetition of the dose on 
two or three successive occasions destroys a stiD larger number 

Following the first treatment there is a penod of erythema, after 
which the cervix gradually shrinks and whitens being covered with 
a grayish radium slough Bleeding soon stops and the discharge 
lessens In proportion to the amount of the cervical contraction 
and healing In from six to eight weeks the cervix la entirely healed 
and replaced by a firm dcatni. This Is quite uniformly the case 
even when broad ligament and perimetrial invasion has been noted 
at the first examhiatlon. 

After four to six weeks from the first treatment, it is safe to cross 
fire through the pelvis with radium plaques or x ray the full 
erythema dose is given thm ngh each of several portals two being 
niost comnKinly chosen, one over each broad ligament, with careful 
protection from overlapping on the skin. A third portal may be chosen 
through the sacrum, If mdicated by much ertensioD into the posterior 
pelvis. 

Recurrences are treated as they develop The reappearance of local 
disease Is combated by applications sunilar to the first the dose usually 
being one-half to two-thirds that ongmally given Lateral extension in 
the broad ligaments In the form of a sclerotic mass or growth pos- 
teriorly as B fan-shaped diaphragm on each side and endrdmg the 
fectum IS best treated by cross firing through the pelvis as previously 
outlined Larger massive recurrences arc implant^ after thoroughly 
rttrilijing the vagina with radon seeds when available as they can be 
place although removable radium element needles are Just as 
efficacious On the basis of one mflbcurle of radon permanently Im 
P«nted giving 133 mUhcurie hours of treatment, the dose is varied 
e’® 500 to 1,200 tng hr depending upon the sIm of the mass With 
mrni™ ®^e™oDt needles the dose is the same and calculated on a time 
basis as m any other local appheatJon 
^ compheations which may arlM following irradiation of cor 
of the cervix depend upon the extent of the disease at first 
^^niinapon and the skill with iriiich the apphcatlon Is made and dose 
Bladder or rectal fistulas are rare when careful precautions 
or provided the growth did not Involve the anterior 

mor vaginal walls to any marked degree before treatment was 
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Kelly Hospital showed that even in this surgically helpless group 38 
per cent of the local lesions were healed and 44 marhedfy Improved 
with a clinical four year arrest of 15 per cent One year later which 
brought these statisUcs up to the five year period, there were 10 per 
cent clinically well and without demonstrable disease. 

Early cases presenting as small ulcers on the cervix or limited 
Involvement in the canal ore treated without preliminary cauterliatioiL 
In the more advanced removal of a portion of the cervix with the 
cautery or by electrosurgery allows the application at the outlying 
portions of the growth where activity is greatest and the treatment is 
concentrated This combination is of special value m treating massive 
cauliflower growths which fill the vagina The cervix Is amputated with 
a strong cutting current and the base sealed with a strong coagulating 
current Where this amputation is impossible or difficult the growth 
can be removed with an electrosurglcal loop bach to firm tissue 

Tbe application of the radium is made in one of several ways, 
depending upon the case at hand The r^nnl is filled with an a metal 
rubber cot containing platinum filtered (1 to 3 mm.) radium sur 
rounded by aluinlnum foil A plaque aim^rly filtered la then placed 
over the cervix and held in (Wtion with suitable vaginal packing 
Ametal rubber pessaries or dumh-belJ appbcators, with extra thick 
rubber filters around the tubes to keep them away from the vagma, 
guarding against burning may be used to hold rubber tubes out under 
tbe bro^ ligament I have fcrund It rather difficult to apply these 
pessaries and duml>bell applicators as they are more or less fixed In 
size and abape and not ad/ustable to many cervices Extension beyond 
the cervix into the broad ligaments requires implantation of radon 
seeds or radium element needles are placed In the cervical tissue 
opposite tbe broad ligament or In tbe massive extensions. 

Intra uterine application in cervical cancer is advocated by many 
as an additional means of cross firing upon the broad ligaments. This 
is not without danger of infection being carried up into the uterus 
and an associated pelvic pentomtis Cancers of the cervix always have 
a large amount of associated infection usually streptococcus. In 
the few cases in wduch I have added Intra uterine Irradiation there 
has been a high percentage of infection In spite of preliminary cleans- 
ing of the cervix. There is less likelihood of carrying Infection into the 
body If the cervix Is cauterized but no method of chemical sterillia 
tion will eradicate all bacteria lingering deep in the tissues. 

With radium filtered with i mm of platinum, the average cervical 
dose Is 3 000 mg hr , by the comblneo application of needles tubes 
and plaques. ^Vith heavier filtration say 3 mm. of platinum the dose 
IS Increased to 4 000 or 5 000 rag hr Heymann u^g the equivalent 
of 3 mm. of lead gives 6,000 mg hr m broken doses, with Impunity 
There are two schools of dosage — one bolding that a heavy 
application deals a death-blow to tbe growth better than repeated 
treatment, the other supported by Bowing and Frickc of tbe Mayo 
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In two other patients in this group there were miscarriages Nefll 
concludes that pregnancy is possible after irradiation m selected cases. 

For padents from twenty five to forty years of age the intra uterine 
dose is increased to i ooo to 1,500 mg hr producing amenorrhea 
for from one to two years with return of the menstrual periods m the 
yoOQger group Rarely Is a patient resistant to one or two intra 
uterine treatments and then requires hysterectomy Hyperplasia at the 
menopause requires i 500 to 2 000 mg. hr with brass-filtered radium 
and I 800 to 2 300 mg hr with platmum filtered radium to bring 
about a complete cessaticm of menstruation. Artificial menopause is 
accomplished without senons complication other than that which 
would have occurred had the menstrua] cycle ceased in the normal 
phyriolc^c way 

Fibroid tumors of the uterus are especially susceptible to irradia 
doo given in tern ally or transpelvically, although mtra-uterine appbca 
don Is quicker and more certain The slie of the tumor per se is not 
a contrmndicadon to Irradiation therapy but pedunculated subserous 
growths submucous tumors caldfied fibromas an Incarcerated uterus 
»n obscure diagnosis or acute pelvic inflammatory diseases require 
surgical IntervenUon. Uterine fibroids so densely bound down by old 
Inflammatory adhesions that thdr removaJ is an unwarranted risk 
respond to irradiation and, shrinking to normal or nearly bo all 
bleeding ceases Reduction of a densely adherent uterus is sometimes 
usooated with abdominal discomfort caused by pulling on the ad 
b<®c*is a symptom of minor Importance considering the patient s 
ffroeral well-betng The degeneration of fibroma into sarcoma by irradi 
stlon has not been establi^ed as such cases reported m the literature 
were probably malignant from the beginning The fibroid dose of intra 
uterine radium Is about the same or perhaps a little larger than that 
red for permanent amenorrhea, as preriously describecL X radla 
riuo and radium pac± for fibroids act trough the effect of the rays 
upon the ovary more than directly upon the tumor itself Intra uterine 
*^[®diatlon however, has a double action first an obliterating endar 
teri^ of the endometrial vessels and second an inhibition of ovarian 
sctivity Some authonties believe that excessive bleeding with marked 
Is a contraindication to Irradiation as it is imperative to stop 
j bleeding immediately Hysterectomy is also not without its dangers 
j patients Dilatation and curettage under gas anesthesia or 
u ibe nuUiparous without any anesthetic are associated with much 
bring about alnwt uniformly a complete cessation of 
h^orrhage imtfl the radium has had its effect Submucous fibroids 
w nbroid polyps require surgical removal as irradiation against these 
to rioughs of varying degrees of severity with infection and 
discharge without eradicating the tumor 

^^Ialionant Diseases — Adenocaremoraa of the uterus usually 
'^rs at or after the menopause Curettage reveals the diagnosis but 



Application of Irradiation 


Aa roiifUc M 

LT«tai» n 

Utenis. — Irradiation of uterine disease has been a blessing to many 
tlwusands of patients by sparing them the dangers and miiHlations of 
operations for the removal of one or more pelric organs. 


Binicn Diseases — Many thousands of women have had tbetr 
uteri saved by irradiation control of Irregulantiea In menstrual flow 
or eradication of fibroid tumors What a pity to depnve unnecessarily 
a young woman of her pelvic organs and hopes of normal sexual 
activity, by removing the uterus for a menstrual Irregularity or small 
fibroid tumor Many cases are on record of perfectly normal menstrual 
and sexual functions and the occasional birth of a normal child after 
uterine Irradiation 

HyperplaJic of the endomitrhtm Is most frequently encoimtered at 
the bcgfamiiig or termination of the menstrual (^^e. In young wocnen 
under tvrenty five, the Intra-uterme dose is from 400 to 1,000 mg hr , 
with brass-^tered radium and about one-third more thM this when 
1 mm of platinum, aluminum foil and a mm. of amctal rubber are 
used In girls at the beginning of the menstrual penod up to the later 
teens, one-half to two-thirds of an erythema dose with x ray or ra dium 
plaques over the ovanes ^vea the same result without the necessity 
of Instrumentatian, FoUoTring such treatment there tn&y not be a 
complete cessation of the menstrual Qmle, bnt a gradual reduction to 
normal flow If amenorrhea occurs It usually lasts six months to a 
year gradually returning to normal 

W Nefll reports 30 cases of adolescent bleeding treated with radhim 
at the Howard A. Kelly Hospital, In six of these the hemoglobin 


varied between 30 and 50 per cent The youngest patient was 13 years 
old and the oldest 25 He divided the cases Into three groups In 
Group I there were sixteen patients In whom the periods became 
normal Immediately or within a few months after treatment and 
remained so In Group n, five cases there was temporary amenorrhea 
with a later return to normal menstruation. In Group III, permanent 
amenorrhea was established in six cases. All of these were treated by 
the Intra-utenne method, with a dose varying from 184 mlllicurie 
hours to 1,300 mllllcune hours the mn-rimnm dosage being used In t 
person 24 years of age ^0 had had such extensive hemorrhages In 
spite of previous curettements thaf the hemoglobin was 30 per cent. 
Hysterectomy had been advised, but refused by both patient and par 
ents. After Irradiation Immediate cessation of hemorrhage occurred, 
but Irregular bleeding continued for months when normal 

periods became established and the padent s health steadily improved. 
In Group I of Neill s cases, one patient married one and one-half years 
after treatment (12 years ago) and gave birth to a normal child one 
jrar after marriage (2>4 years after treatment) and a year and a half 
later (4 years after treatment) there was a stflJbom cifld at full tenn, 
Five years later she was delivered of a second healthy child — both 
chOdren being alive and normally developed at the time of this wilting 
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SECTION IV 

HYDROTHERAPY— DOUCHES 

Hydrotherapy in gynecology is limited to penneal irrigations and 
(knxies and occasionally slti baths Irrigations and douches being 
moat frequently employed as a cleansing agent foUomng penneal 
operations althou^ ulcerating diseases of the vulva require irrlga 
tions for cleanliness and comfort. Irrigation solutions are usually 
rimilar to those for douching the vagina Sitx baths reheve pain and 
tenesmus and cleanse the external genitalia. 

The real value of a douche Is threefold — first, and most important, 
the mechanical irrigation second heat applied more closely to the 
ieat of disease and third the chemical effect of least value, as solu 
tions strong enough for definite chemical action on bacteria often are 
irritating and usually do not remain In the vagina long enough for 
real antiseptic effect neither do they reach the cervical canal the 
seat of most leukorrheas Saline and alLallne douches are soothing to 
the irritated vagina or vulva 


Tecskic 

Douches are best given by a nurse or an attendant although am 
patients using the treatment at home once or twice a day 
have to irrigate themselves A long curved hard rubber noizle 
roost commonly satisfactory Is attached to a soft rubber bag by a 
long rubber tube, A ^)edal, two-way douche norzle with a large 
flange near the distal end to keep the vulva apart is preferable 
^^^by protecting the external parts from irritation from hot solu 
fions and at the same time making distention of the vagina possible 
^ solution escaping only through the outflow tube. The patient 
should lie on her back preferably with the hips slightly elevated 
^**^rrTng that the solution gets as high as possible (except m acute 
tasea, when Fowleris position is essential to reduce extension up the 
and uterus and out Into the tubes) Advise against sitting on a 
^°*riroode while taking a douche as the solution does not remain in 
w vagina long enough nor under auffident pressure to distend all the 
loUs of the vaginal wall 

“d chronic eodocervidtls arc the most common diseases 
^uiring douches although the beat of the douche is of great \'alue In 
•cute and chronic salpingitis 
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does not always tell of the exact location and the extent of the involve- 
ment For this reason, intra-utenne irradiation is liable of inaccurate 
appheation, and for many years panhysterectomy was considered the 
method of choice Recently Burnam and others have reported excel 
lent results from intra-uterine irradiation, which compart favorably 
with those of panhystercctomy without primary operative mortality 
The Intra uterine irradiation technic is os fonneriy described with 
two or three times the dose — as high as 3,000 or 3,500 mg hr bemg 
given with brass-filtered radium and 3,500 to 4 000 mg hr with 
platinum filtered radium In extensive cases this might have to be 
repeated as occasion demands, the repetition of treatment in any case 
depending entirely upon the progress. Marked paHiatioo is obtained 
even m advanced disease involving the broad hgaments, particularly 
when the treatment includes transpelvic irradiation 

Ovanea. — As already mentioned the ovaries are always affected 
wdien treating diseases of the uterus or the cervix. 

Benign lesions of the ovaries, then which are treated with Irradla 
tlon are only those dependent upon fanetJoni activity 

Carcinoma yields aurprislngly well, but I believe an exploratory 
operation abodd always be done in the hope of removing the growth 
or as much of it as ptksible, and aBowing accurate localbatloD of the 
remaining trouble for more effective postoperative irradiatioa Irradia 
tlon of ovarian tumors without preliminary operatiem except in rare 
instances where the tumor is massive and diagnosis Is quite certain, 
is more or less working In the dark. I recall a patient of Howard A. 
Kelly’s who had been operated on in a distant dty and the diagnosii 
of inc^ierable adherent, bilateral cardnoma of the ovary made with- 
out biopsy Operation (at which I assisted) was performed In an 
effort to determine more accurately the exact nature of the growth and 
to remove as much as possible before Irradiation. Two large chocolate 
cysts were foimd and completdy removed the patient making a 
splendid recovery Electrosurgery was necessary to cut the tumors 
away from the densely adherent intestines 

The dose of radium or x ray should be carefully calculated and 
livered through as many portals as possible, cross firing upon tl« 
seat of the disease. An erythema dose is given through each portal 
with careful protection of the skin to prevent overlapping 
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Hydroth erapy — Douches 


Acute Gonorehea 

The local treatment of acute gonorrhea is only part of the then 
peutic measures necessary to cure the local disease, prevent salpingitis 
and protect the other members of the household The accept^ gen- 
eral medical measures must always go hand m hand with douches and 
external imgations 

In the acute stages, patients are usually in bed where frequent and 
constant treatments are more readily givem The perineum and vulva 
are cleansed three or four times a day by copious irrigations with a 
mild antiseptic solution, such as 2 per cent boric add, bichloride of 
mercury (i 8000) or potassium permanganate (i 4000) Vaginal 
douches of similar solutions, at a temperature of 116 F (4667 C) 
are given at low pressure with the l^y elevated preventing forcing 
the acute infection tip Into the cervix, uterus and out into the tubes. 
It Is better here to use a soft rubber nozzle inserted a little way into 
the vagina, avoldmg any abrasion. The heat inhibits the groT^ of 
the gonocoed (Cherry) , and large amounts of fluid, for matance the 
long-employed gallon douches greatly prolong the application to the 
cerv^ After the acute stages have subsided, douches are supple* 
mented by topical applications and other treatments which are b^Dod 
the scope of this chapter 

Hyams ^ has described a unique instrument for, and method of 
applymg prolonged irrigatiou to the urethra and to the cervix and 
yagitia,''Wlth hot aoluticra at an exact temperature under accurate con 
-troL The accompanying diagrams are suffidently illustrative without 
furthM dtscnptioE. 

^ Acute Ubetheitis 

'ni^patient is requested oot to void for at least an hour before 
-^tttatmfcnt, which is applied In the hthotomy position One ounce of 
I per cent silver nitrate solution is mjected mto the vagina bathing 
Its walls as well as the cervii, and held by a pledget of cotton in the 
outlet The urethral open applicator (Fig. 29) Is connected to a tank 
containing sterile water at a temperature between 114 and 118 F 
(45 56 and 47 78 C ) and the external parts cleansed by Imption, 
after which the applicator is inserted into the urethra for about 
one-quarter of an inch and held firmly against the meatus to prevent 
leakage. Water Is allowed to circulate at a temperature varying from 
106 to 114 F (41 II to 4556 C) according to the tolerance of 
the patient, under a little pressure distending the urethra so that its 
entire surface is accessible and flushed j^'^llcatlons usually last 
twenty-five minutes then a cotton applicator saturated with i per 
cent silver nitrate solution is inserted into the urethra and left for 
ten minutes. The pledget previously placed in t he vaginal opening is 
removed the urethra and vulva dried and dusted with a poii^er con 
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CHAPTER T\VENT\ TWO 


MEDICAL DUTHER3IY 

John S Coulter, il D and Statford L Osborne BJPH. 

When body tissues are subjected to the passage of a high frequency 
current they become heated- This heating of the tissues has been 
termed diathermy which literally interpreted means heating 
through. When this headn^ of the tissues Ls confined within physio- 
logic limits it is known as medtcal diathermy but when it is carried 
beyond these limits for the express purpose of tissue destruction by 
protem coagulation it Is termed surgical diathermy Gradually this 
method of heat production has been shorn of many fallacious conccp- 
tloas which unfortunately only too oft«i hamper the real progress of 
new ideas The emergence of dhthermy from the exuberant empuiosm 
of Its early plooeers has been alow but fruitful The period of em- 
piricism has been followed by one of healthy skepticism At last the 
medical application of high frequency currents has entered that phase 
of development m which its use and evaluation are based on carefully 
controlled laboratory experiments 

The apparatus empl^ed for the administration of diathermy is 
known as a high frequency generator and until quite recently there 
has been but one type used — the scHailled spark gap diathermy ma 
chine. These generators have an osdBatlon freouency ranging approxi 
mately from one-half to several mlHloD cydcs per second- When 
giving a treatment with this form of generator It is necessary to use 
some form of contact electrodes to conduct the current from the high 
frequency apparatus to the patient 5 skin and thus through the under 
lymg tissues- 

the past three or four years diathermy produced by these 
°i*thods has bwn almost superseded by the so-called short wave gen 
erators- The new method has the decided advantage of simplicity of 
ipchnic, a lessened tendency to produce burns although burns can still 
w secured and a more even distribution of heat In the tissues. To 
oolingulsh between these two methods the Council of Physical Therapy 
of the American Medical Association has given the term ccnvenitonal 
diathermy to the older method and short xoave diathermy to the newer 
®^od- We believe that the subdivision ultrashort wave diathermy 
not be used for at present there is no evidence at hand to 
t^t this subdivision Is necessary 
\yith short wave medical diathermy there arc several methods of 
application- Medical diathermy may be secured as outlined below 



2 Medical Diathermy 

I Conventional diathermy (or long wave diathermy) 

Metallic electrodes ore in contact with the «kln 
a Short wave diathermy 

(a) Electric field 

Mav be applied by means of 
(i) Condenser pad electrodes 
^a) Cuff electrodes encircling the part to be treated 
(3) So-called air-apaccd electrodes made of metal 
contained in glass, bahellte or rubber 

(b) Electromagnetic field 

AppUed by means of 

fil A flexible rubber cable 

(aj A formed disk enclosed In a bakellte case 

Some workers have also used orifioal electrodes but their use is 
not frequent. We feel that this type of application is still in the cxperl 
mental field 


Short Wavr Diathirmy 

The therapeutic use of high frequency currents of much shorter 
wavden^ became possible with the development of the osdUator 
tubes Almost overnl^t the usual wavelength of three to four hundred 
meters for conventional diathermy changed to thirty meters and now 
ranges from thirty to six metera. Natur^y with such rapid develop- 
ment much confusion has arisen and it has been difficult to keep pace 
with the rhanging models of the various manufacturers. No less 
confusing have bem the many therapeutic rJaima made for thb realm 
of high frequency The chief claims for short wave diathermy revolve 
about the flowing points 

1 Special selective thermal action 

2 Specific biologic action 

3 Specific bactericidal action 

4 A more effective and less dangerous method of head n g human 
tissues than conventional diathermy 

Special Selective Thermal Action. — From a mathematical and 
physical study of the heating of electrolytes in high frequency field^ 
McLennan a^ Burton,' I^tzold * and Reiter • have shown that the 
heating depends on the specific conductivity of the liquid and rises to 
a maximum for a certain conductivity This Is the more 

marked the higher the frecpiency The conductivity at which the 
maxlmain effect occurs is shown to be proportional to the frequency 
The distribution of the field m the interior of a heterogeneous body fa 
determined largely by the dielectric constant and the b eatin g by 
the conductivities. For a given wavelength there Is a manmum b^t 
ing effect produced In a m^um, the specific condu^vity and dielectric 
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fniwfant of which are connected with the frequency by the relation 
iC = nK C being the specific conductivity In absolute units K the 
didectnc constant and n the frequency 
Extending this mathematical and physical relationship to the body 
lIcLennan and Burton * suggest that a selective heating effect is 
possible from a knowledge of the characteristic electrical constants 
of the substances of the body and by suitable choice of wavelength 
the heating of a particular part of a heterogeneous body may be 
favored over that of neighbormg regions 
However, there arc at least two very serious and insurmountable 
limitations to Urn concept, one being the extent to which temperature 
per se operates on conductivity to Increase this factor Frequencies 
that mi^t show selective beating at room temperature might be 
mneh less effective at body temperature and still less so as the tissue 
temperature rises as a result of the treatment, since the conductivity 
rises with temperature. Secondly as Mortimer • has shown the blood 
flow and the rapid interchange of heat m the living body may render 
the differences of temperature negligible for aD practical purposes 
which hlcLennan and Burton themselves also point out 
Schhephake a * work as well as that of others ^ ’ on selective thermal 
action and uniform and penetrating heating has been done mostl> 
on dead tissue and tissue outside the hvmg body and os Schhephake 
blmself says ^It remains for farther studies to determine the pres- 
ence or absence of parallel selective reacdons in the living human 
hence final conclusions from the facts can be drawn only after com 
parison with nimilgr observations in living human material 
The possibility of special selective thermal action is a very remote 
one according to Mortimer and Osborne s • experiments. 

Mortimer and Beard • used high frequency currents ranging in 
wavdength from 6 to 25 meters to ascertain whether one particular 
wavelength would produce more heat m human tissues than some 
other wav^ength. T^ey stated that they found no apparent advantage 
^^y partKuUr wavelength. It would seem therefore that one Is not 
Jp*tihed in selecting for use a definite wavelength simply because 
that particular wavelength is supiposed to be the optimum for heat 
productloQ, Facts do not substantiate ihi< claim. 

Schhephake pierformed his experiments by placing pieces of indl 
vldual tissues of equal in the condenser field at the same time 
t^Mng care to keep the field strength as constant as possible Ampni 
Uted arms and legs likewise were used Ho Investigated wavelengths 
^®^^g from 3 5 meters to 14 meters employing seventeen different 
^vdengths m alL He concluded that the beating of Individual tissues 
? of time varied when energy of certain wavelengths was used. 

fating dead pieces of tissue he observed that the fat was 
|®®*lly stron^y beatrf althou^ the absolute height of the temp>era 
vyied. Animal fat gave different values from human fat Further 
“Wre, fatty tissues of different men pve different values. Schhephake s 
o 
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explanation for this was that fat is a storehouse for various kinds 
of mmerals SchUepbakc stated that in a leg examined by him, the 
maximum beating of fat was obtained with 14 5 meters and the toM 
mum with 7 meters. He further stated that there was quite commonly 
a decrease in the beating cHect on all kinds of tissues when wavt- 
Jengths of 17 meten were exceeded 

Gebbcrt as quoted by Kowarschlk,*® studied the heating effects 
of 3 meters to i6 meters 'wavelength from a condenser field on dead 
tissues such as bone muscle, fat and bone marrow He found the same 
degree of heating In muscle and fat regardless of the wavelengths 
he employed 

Badacm used 3 5, 5, 7 and 15 meter wavelengths m his studies on 
dead tissues. With these wavelengths there was little difference in the 
heating effect In the muscle of the dead tiseues He found that the 
strongest beating of the subcutaneous fat was observed with the 
5 meter wavelength, which gave a comparative lemperalure increase 
of 4® C , while the 15 meter gave about 2 a® C 

SchUepbakc gave heating curves for muscles close to the bones 
the me<^ muscles and the boundary between subcutaneocs fat and 
muscles The Tn.^T^mnm beating for these tissues was observed at 
14 or 15 meter wavelengths and the minimum at 7 meters 

Holier and Weissenberg ** In thox work on d«id tissues showed 
that there was approxiinately aoo watts more heating with a 10 meter 
wavelength than ^th 10 meters when calculating the heat produetbo 
in watts per ampere for cubic centimeters of tissue. 

In the heating of dead human tissues it is possible to obtain different 
effects with energy at different wavelengths, but there Is a considerable 
difference In the opinion of the Investl^lors about the beating of fat 
and muscle 

In the heating of muscle Schcreschewaky noted that there was 
a greater heating with a 4 69 roeter wave than with i meter Gebbert 
observed no difference between 3 meters and 16 meters Schlicphake 
noted that the ma^mnm of muscle was at 14 ^ meters. Holier 

and Weissenberg found a greater heating of musdc at ao meters than 
at 10 meten. 

In reviewing the aforementioned results, we can agree with Schliep* 
hake m his statement, Trom the results obtained on parts of dead 
bodies we cannot condode as to the results on living human beings,” 
and with Kowarschik who states that unfortunately we do not know 
the electrical constants for most tissues and that what ts known is 
very questionable 

The lack of specific action of different 'WB'vdengths of hi^ frC" 
qucucy energy in heating human Uasues has not ody been substan- 
tiated Id out studies on the human thigh but also in pelvic heating 
experiments S^ulUe-Rhonhof and Rech*^ using 6 and 30 meter 
wavelengths found no depth beating of abdominal and pelvic organs. 
Coulter and Osborne, “ In a recent study of vaginal and rectal tern- 
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peraturcs attained by utiliiing 9 15 164 and 24 meter short wave 
medical diathermy found no significant differences in heating effects 
m relation to waNclength, When using electromagnetic induction with 
a 34 meter wavelength a temperature rise of approximately i 5 to 2 
degrees was found above that obtained when using the electric field 
A study of these data mdicates that the rise was not due to the differ 
ence In wavelength but to the method and technic of appbcaaom 

Horowiti ct d uamg nine different apparatus with wavelengths 
varying from 6 to 18 meters agreed with the abovT findings With 
a 6 meter field short wave medical diathermy using metal vaginal 
electrodes they obtamed a rectal bladder and vaginal temperature 
of approximately 106 F Apparently this was not due to the differ 
ence In wavelength but to the techmc employed, 

Up to thlq time all experiments had be^ made with the condenser 
type of electrode. Coulter and Carter made an m\'estigation on 
h\dng human tissues using short wave diathermy machines of different 
wavelengths. Their study was made to determine the heating efficacy 
of short wave diathermy in living human fat and muscle of the thigh 
employing an electric field of 6 13 18 and 24 meter wavelengths 
using the cuff electrode technic and an electromagnetic field of 13 
18 and 34 meter wavelengths usmg the coil technic The cuff electrode 
of the electric field and the coO of the electromagnetic field were 
selected because previous work by Mortimer and Osborne showed 
these methods of application to be the most effective of those in 
general use for heati^ tissues The machine used m these tests was so 
designed that the <»dllator circuit could be interchanged thus giving 
the range of wavelengths aforementioned They found no significant 
differences in the use of these various wavelengths m their heating 
of living human fat and muscle Recently we’* made a study of 
tBiac heating using 6 12 15 18 and 34 meter wavelengths and 
again found no slg^cant difference We used not only the electric 
field method the coH technic of the electromagnetic field but also 
luade a study of the so-called glass air-spaced electrodes In the 
studies of tissue beating with air spaced electrodes and with the dec 
trie field we concluded that the efficiency of heating is dependent 
on the siie of the electrodes, the energy available from the apparatus 
Ihe method of application the distance of the electrodes from the 
shin and the patient’s tolerance 

Specific Biologic Action. — Cosset and his coworkers reported 

that various types of plant tumors were killed when subjected to 
°iattlve exposures m a 2 meter field death being pieced^ by an 
acceleration in their rate of growth Later Schereschewsky ” working 
^th a transplantable Rous sarcoma m mice reported that be had 
^wn a maximum lethal action between wavelengths of 3 75 and 15 
He stated that the tumors did not feel hot but that on the 
other hind the microscopic picture of them suggested coagulation 
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explanation for this was that fat is a storehouse for various kmds 
of jmnerals Schhephale stated that in a leg examined by him, the 
mflilm iim beating of fat was obtained with 14 5 meters and the mini- 
mum with 7 meters He further stated that there was quite commonly 
a decrease in the heating effect on all kinds of tissues when was’e- 
lengths of 17 meters were exceeded. 

Gebbert, as quoted by Kowarschlk,^® studied the heating effects 
of 3 meters to 16 meters wavelength from a condenser field on dead 
tissues such as bone muscle fat a^ bone morrow He found the same 
degree of heating m muscle and fat regardless of the wavelengths 
he employed. 

Bachem “ used 3 5, 5, 7 and 15 meter wavelengths In his studies on 
dead tissues With th^ wavelengths there was little difference in the 
heating effect in the muscle of the dead tissues He found that the 
strongest heatmg of the subcutaneous fat was observed with the 
5 meter wavclen^, which gave a comparative temperature Inaease 
of 4® C , whfle the 15 meter gave about a a® C 

Schliephake gave heatmg curves for muscles dose to the bones 
the medial musdes and the boundary between subcutaneous fat and 
musdea The maximum heatmg for these tissues was observed at 
14 or 15 meter wavelengths and the minimum at 7 meters 

Holxer and Weissenbcrg in their work on dead tissues showed 
that there was approximately aoo watts more heating with a ao meter 
wavelength than with 10 meters when calculating the beat production 
In watts p>er ampere for cubic centimeters of tissue. 

In the heating of dead human tissues It is possible to obtain different 
effects with energy at different wavelengths but there 13 a considerable 
diffeceoce in the opinion of the investi^tors about the heating of fat 
and muscle 

In the heating of musde Scbereschewsky noted that there was 
a greater heating with a 4.69 meter wave than with i meter Gebbert 
ol^rved no difference between 3 meters and 16 meters Schliephake 
noted that the maximum beating of musde was at 14 s nseters. Holier 
and Weissenbcrg found a greater beating of musde at ao meters than 
at xo meters 

In reviewing the aforementioned results we can agree with Schliei> 
hake In his statement, “From the results obtained on parts of dead 
bodies we cannot condude as to the results on living Imman beings, 
and with Kowarschik who states that unfortunately we do not know 
the dectneal constants for most tissues and that what is known Is 
very questionable 

The lack of specific action of different wavdengths of high fre- 
quency energy in heating human tissues has not only been substan- 
tiated In our studies on the human thi^ but also m pelvic beating 
experiments Schultxe-Rhonhof and using 6 and 30 njcler 

wavdengths found no depth beating of abdominal and pdvic organs. 
Coulter and Osborne in a recent study of vaginal and rectal tem 
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peratnres attained by utilizing 9 15 164 and 24 meter short wave 
mwticaJ diathermy found no significant differences in heating effects 
in relation to wa>elength When using electromagnetic mduction with 
a 24 meter wavelength, a temperature rise of approximately i 5 to 2 
degrees was found above that obtained when usmg the electric field 
A study of these data mdicates that the rise was not due to the differ 
ence In wavelength but to the method and technic of application 
Horowitz et al using nine different apparatus with wavelengths 
varying from 6 to 18 meters agreed with the above findings, Wth 
a 6 meter field short wave medical diathermy using metal vaginal 
electrodes they obtained a rectal bladder and vaginal temperature 
of appronmately 106 F Apparently this was not due to the differ 
ence In wavelength but to the technic employed 
Up to this tune all experiments had been made with the condenser 
type of electrode. Coulter and Carter” made an investigation on 
living human tissues using short wave diathermy machines of different 
wavelengths Their study was made to determine the heating efficacy 
of short wave diathermy In hvmg human fat and muscle of the thigh 
employing an electric field of 6 12, 18 and 24 meter wavelengtia 
usmg the cuff electrode technic and an electromagnetic field of 13 
18 34 meter wavelengths using the coll technic The cuff electrode 

of the electric field and the coD of the electromagnetic field were 
selected because previous work by Mortimer and Osborne showed 
these methods of application to 1^ the most effective of those m 
general use for beating tissues The machine used In these tests was so 
designed that the oscfllator arcult could be interchanged thus giving 
the range of wavelengths aforementioned They found no significant 
differences m the use of these various wavelengths in their beating 
of Ifving human fat and muscle. Recently we made a study of 
tisiue heating using 6 12 15 18 and 24 meter wavelengths and 
again found do signlfirant difference. We used not only the electnc 
field method the coll technic of the electromagnetic field but also 
made a study of the so<alled glass air-spaced electrodes In the 
studies of tissue heating with air spaced electrodes and with the elec 
trie field, we concluded that the efficiency of heatmg is dependent 
the size of the electrodes the energy available from the apparatus 
« method of applicadon the distance of the electrodes from the 
•kin and the patient a tolerance 

Specific Biologic Action. — Cosset and his coworkers reported 

that various types of plant tumors were killed when subjected to 
®*asiv*e exposures in a 2 meter field, death being precede by an 
^^eration in their rate of growth Later Scheresebewsky ” working 
a transplantable Rous sarcoma m mice reported that he had 
“Wwn a mszim um lethal action between wavelengths of 3 75 and 15 
He stated that the tumors did not feel hot but that, on the 
other hand the microscopic picture of them suggested coagulation 
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DtcTosix Recently Pflomm®' asserted that he reduced the tccddty 
of a rat sarcoma by the use of a 3 a racter wave the tumor receding 
in sue until the thirty'«ighth day, after which It began to grow again. 

Scheresdiewsky has lately reviewed his earlier wtjrk and has 
come to the conclusion that the sarcoma was killed by the beat gen- 
erated in the tissue and that there was no evidence for specific lethal 
action of the radiation, Ross ** exposed twenty-two chickens inocu 
lated with the Rous sarcoma to a 39 meter wave and reports that 
the duratioD of life was not prolonged and the g row t h of the tumor 
was not retarded. Haas and Lob** used a 2.8 and so meter wave 
in the treatment of malignant tumors and observed no specific effects. 

Other recent observations on the effect of exposure to hi^ fre- 
quency currents include the work of Jellinek" who dahns an increase 
over the controls in the wd^t of newborn mice that were exposed 
to a 5 meter wave four times daily foe one hour at a tinve, oiwl of 
Knudson and Schaible,** who exposed white rats to currents of from 
35 33 3 meters for from half an hour to one hour daily raising 

the temperature to 40 s'* C and found no retardation of growth 
or change in the power to breed These experimenters also exposed 
dogs to the same high fre<mency currents for thirty to sixty m/notes 
and found that the chemical changes In the blood were referable 
to the concentration resulting from the dehydration. The effect of 
high freouency currents on the m^gen consumption of frog muscle 
was studied by Fenn and Latchford,” using j i and 27 metm They 
report no sp«dal effect that could not be attributed to the beating 
effect of the current Naaset” and bis coworkers have made an 
extensive study of the physiologic effects of diathermy currents of 
300 meters (dukthermy) aM 30 meters (short wave) on anesthetlred 
dogs and report that at the higher temperature of from 42 to 44 C. 
the protein metabolism, judged from the urea production maj be 
doubled with no evidence of a doturbance to endogenous protein 
metabolism, 

Mortimer and Osborne* believe that there is no conclusive evi 
deuce In the literature to uphold the claim of specific biologic action 
of high frequency currents (abort wave diathermy) nor were they 
able to substantiate this claim m investigations. In their opinion 
the burden of proof still lies on those who cUim any biologic action 
of these currentfl otJier than heat produdioa. 

EldInow*® slates that in his experiments be failed to demonstrate 
any direct bactericidal action or any biologic effect apart from that 
due to heat 

It is believed that certain previous experiments ^ ” showed that 
the therapeutic effects of short wave currents are limited to the effect 
of beat produced This view Is sufqwrted by the experimental ww* 
oi Malov*' who in\e8tlgated the death of Drosophila In the elcctrfc 
field of short and ultrashort rraves (from 4,3 to 107 5 mcfen) 
Malov shows that the death of the fruit flies was due to ordinary 
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l^thig effects and that there were no noticeable differences in effect 
between short and ultrashort waves 

Hill and Taylor’s ** experimenting with high frequency currents 
on an excised heart immersed m a smaD quartx \£33el containing 
Ringer’s solution showed that the behavior of a frog heart cilia and 
nerve muscle preparation exposed to the 34 meter wavelength is 
exactly the same as when merely heated In Ringer’s solution. These 
authors conclude that the biologic effect is due to heat 

WeUd and Kiessclbach** m their work with wavelengths of 12 
and 8 meters observed the effect of heat on tadpoles These were 
placed m glass containers directly between two electrodes of a high 
frequency electnc field The water temperature rose very quietly m 
15 minutes from 15 to 28 C and 5 minutes later to 36 C Those 
exposed to temperatures of 28 C showed no defect or change on 
the days following whereas those m the temperature of 36 C died 
other immediately or soon after Wctxel and Kiessdbach pomt out 
that the damage done to the tadpoles was due to heat and explained 
it by the following treatments TTie tremendous devdopment of heat 
was partly redact by placing 5 mm. of felt between the glass jar 
<Lnd the electrode With this arrangement radiation during 15 or 20 
nunutes showed a temperature of from 9 to 12 C These 
radiations hqd qq particular effects on the tadpoles Wetiel and 
Klesselbach then completely excluded the heat effect of the water 
This was accomplished by running circulatrog water through the 
glass containers The tadpoles were now radiated twice daily a half 
hour each session No differences were noted as against control tad 
poles which were not In the field The test groups that had been 
radiated for 14 days were subsequently treated for another 2 ^/^ weeks 
daily about 4 to 7 hours. At the end of these experiments no differ 
^®ces were noted between the treated and the untreated groups 
This showed that when the heat is considerably reduced or excluded 
there 13 not noted any damaging nor any improving factor on the 
experimental tadpoles These tests according to Wetzel and Kiessel 
bach support the assumption that the chief cause of the biologic 
action of the short wav’es Is the heat that Is produced by the energy 
exchange 

Curtis Dickens and Evans •* in a recent article summarizing them 
Investigations on speafidty state “If such an effect exists it should 
be possible for the discoverers to describe at least one dear-cut open 
ment which could be repealed by other workers In the absence of 
such evidence we consider that the great mass of incondusive observa 
tlons which has been presented is a very Insecure foundation for the 
r^ldly growing belief In specific short wave therapy WTiilst the 
possible existence of specific actions of ultrashort waves cannot be 
denied hi our opinion such effects have not as >et been adequaldy 
demonstrated We therefore find ourselves In agreement with the 
conduslons of a recent report to the Council on Physical Therapy 
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oecroiis Recently Pflomm**^ asserted that he reduced the tcaicity 
of a rat sarcoma by the use of a 3 3 meter wave the tumor receding 
in sue imtfl the thirty-eighth day, after which It began to grow agaim 

Schereschewaky ** has lately reviewed his earlier work and has 
come to the conduslon that the sarcoma was killed by the heal gen- 
erated In the tissue and that there was no evidence for specific lethal 
action of the radiation. Ross** ciposed twenty-two chickens mocu 
latcd with the Rous sarcoma to a 29 meter wave and reports that 
the duration of life was not prolonged and the growth of the tumor 
was not retarded, Haas and Lob** used a a 8 and ao meter wave 
in the treatment of malignant tumors and observed no specific effects. 

Other recent observatfons on the effect of exposure to high fre- 
quency currents include the work, of JelUnek/* who cln^rm an Increase 
over ^e controls In the weight of newborn mice that were exposed 
to a 3 meter wave four times daily for one hour at a time, and of 
Knudson and Schaible,** who eiqxaed white rats to currents of from 
25 to 33 3 meters for from half an hour to one hour daily raising 
the temperature to 405® C, and found no retardation of growth 
or change m the power to breed These experimenters ** also exposed 
dogs to the same high frequency currents for thirty to sixty mhiutes 
and found that the chemical changes In the blood were referable 
to the co n centration resulting from the dehydration The effect of 
high freouency currents on oxygen consumption of frog muscle 
was studied by Fcnn and Latchford,** using 3 3 and 27 meters. They 
report no spwdal effect that could not be attnbuted to the heating 
effect of the current, Nasset •• and his coworkers have made an 
extensive study of the physiologic effects of diathermy currents of 
300 meters (diathermy) and 30 meters (abort wave) on anesth e tixed 
dojp and report that at the hl^r temperature of from 42 to 44° C 
the protein metaboUsm, judged from the urea production, may be 
doubled with no evidence of a disturbance to endogenous protein 
metaholism, 

Mortimer and Osborne • believe that there is no conclusive evi- 
dence In the literature to uphold the claim of specific biologic action 
of high frequency currents (short wave diathermy), nor were they 
able to substantiate thU rlnlm m their investigations In their opinion 
the burden of proof still hes on those who flmm any biologic action 
of these currents other than heat production, 

Rldinow ** states ihnt in his experiments he failed to demonstrate 
any direct bactericidal action or any biologic effect apart from that 
due to heat. 

It is bdieved that certain previous experiments showed Inal 
the therapeutic effects of short wave currents are limited to the cffecto 
of beat produced This view Is supported by the experimental 
of Malov who investigated death of Drosophila In the electric 
fidd of short nnd ultrashort waves (from 4 3 to 1075 meters) 
Malov shows that the death of the fruit flies was due to ordinary 



Short Wave Diathermy 




tbnr thermal death point Laebesnjr^s other observations that bac 
tenal growth may be promoted b> short wa\*e3 may also be eiplamed 
by ‘point heating ’ which raises the temperature of the micro- 
organisms to their optimum temperature for growth 
Haschd and Lcunig exposed cultures of staphylococa and strep- 
tococci In distilled water salme solution bouillon and milk and on 
agar plates to short wa\es (from 8 to i6 meters) of different intensi 
ties for periods of time up to eight and one-half hours and observed 
DO Inhibitory or destructive effect on the bacteria 
EkIIiiow submitted suspensions of bacteria m serum to 3 and 4 
meter waves eliminating the beating effect and reports that he was 
unable to demonstrate any bactericidal action 
Mortimer and Osborne reviewed the bterature on this subjecL In 
their own experiments they subjected broth cultures of staphylococci 
Etreptococo, B mdxttnm gonococa menlngococa and B typhosus 
to a 6 meter wave for twenty minutes during which time the tem- 
perature of the culture rose to 40 C without causing any change 
m the growth of the rmcro-organlsms They subjected rats with eiperi 
mental pneumonia for three minutes dafly to the 6 meter wave without 
observing any change in the fatal course. 

The experimental work that clftlms specific bactenudal action for 
these hi^ frequency currents may be more rationally explained 
according to Mortimer and Osborne on the of ‘pomt heating 
which raises the temperature of the micro-organisms above their 
thermal death pomt without a corresponding elevation m the tem- 
perature of the medi um. It stiil remains to demonstrated whether 
luch test tube results can be secured with Infection m the body 
At Northwestern Umversity Iiledical School we have made just over 
three hundred tissue temperature measurements mostly on human 
subjects but many on animals some of which are as yet incomplete. 
Our mvestigative and climcal data thus far have failed to convince 
us that there Is a direct relationship between tissue heating and wave 
length. We bebeve that the technic used m the appheation of the 
^cctrodes is of far greater importance As a result of our studies we 
nave come to the foUowmg conclusions 


1 The electromagnetic induction method with the cable techmc Is 
^ niost convenient of npiplication and is as effective as any other 
®®thod in the heatmg of deep tissues. 

2 The doable cuff technic is an efficient method for producing beat 
“ the depth of human tissues. 

3 Air spaced electrodes used with correct technic and on efficient 
°^*chine will produce effiaent beat deep in human tissues 

4 The condenser electrode technic (double pad technic) is capable 
of producing only shght degrees of heat in the depths of human tissues, 

mainly in high surface and subcutaneous heating. If used 
^th an effiaent machine the results should rival air-spaced electrodes 
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of the American Medical Assodotion, by Mortimer and Osborne 
‘ There is no conclusive evidence from the literature nor were we 
able to substantiate the claim- of specific biologic action of high fre- 
quency currents (abort wave diathermy) In our opinion the burden 
of proof still lies on those who rlnlm any biologic action of these 
currents other than heat." 

Kovacs *• states that claims for selective heating by short wave 
diathermy In laboratory experiments have not been corroborated In 
the living human organism and do not hold out hope for any practical 
therapeutic value 

Specific Bactericidal Actioa« — Studies have been carried out to 
determine whether the high frequency currents have any specific lethal 
efiect on bacteria. Haase and Sdiliephake *• reported a selective lethal 
action with speofie wavelengths on various micro-organisms m vitro 
at 37 C This work was extended by Liebesny and his coworkers, 
who postulate that for every kind of bacteria there is a definite 
wavelragth which has the rpost harmful effect and most quickly 
destroys the bactena and that the growth of certain micro-organisms 
can even be promoted by certam wavelengths 

Confirmation of this work is lacking On the other hand much 
evidence is at hand in refutation. In this country Hicks and Sxyma 
nowskl,** working with i 5 meters on streptococci staphyloimcd, 
B dtpktkence bacteriophage and preopitating antibody for pneu 
mococcus; on the course of experimental infection m animals on 
specific aesensitixadon and on immumiation by irradiated toxins 
explain the effects on the ba^ of elevation oi tempeiatuia produced. 
Izar and Famulari ** working with 4, 8 and iS meters on B typhosus, 
paratyphosus dysentery Shiga C^lon A and B and proteus X*, 
report these micro-organisms to be unaffected by a twenty minute 
treatment. Groag and Tomberg** In analyzing the results of Haase 
and Schllephake that bactena In culture are killed at 37 C by 
exposure to the short wave field bring out the interesting explana 
tion that because of ‘point heatmg” (similar to the phenomenon 
described by Esau in his oil and water emulsion in which steam 
esca p es after exposure to the field even thou^ the temperature of 
the emulsion Is only 60 to 70 C ) the bactena may be brought 
above their thermal death point, which b essentially higher than the 
temperature of the surrounding medium. They remark that It is not 
necessary as Haase and Schliephake do to invoke a new mechanism 
as a spedfic lethal action of short waves which action m no wise 
was proved by their ciperimentB. Groag and Tomberg repeated the 
work of Laebesny with t^ 4 meter and 15 meter wave on Actinomycts 
hovis Tnckopkyton tonsurans and B coii and reached the conclusion 
that the destruction of cultimea by means of short waves is possible 
in every case so long as the elec^cal energy of the field suffices to 
generate the necessary point heat that brings the organisms above 
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thdr thermal death point IJebesn/s other observations that bac 
tenal growth may be promoted by short wa>cs may also be explained 
by ‘pomt heating which ral^ the temperature of the micro- 
organisms to their optimum temperature for growth 
Hasrh^ and Lcumg^^ exposed cultures of staphylococci and strep- 
tococci in distilled water saline solution bouDlon and milk and on 
agar plates to short waves (from 8 to i6 meters) of different intensi 
ties for penods of time up to eight and one-half hours and observed 
DO inhibitory or destructive effect on the bacteria, 

Eidinow submitted suspensions of bacteria m serxim to 3 and 4 
meter waves elimlnatmg the heating effect, and reports that he was 
unable to demonstrate any bactcncidal action, 
llortimer and Osborne reviewed the hterature on this subject In 
thdr own experiments they subjected broth cultures of staphylococci 
Etreptocoed B mcUiensts gonocoed memngococa and B typhosui 
to a 6 meter wave for twenty minutes during which time the tern 
perature of the culture rose to 40 C without causing any change 
in the growth of the micro-organisms They subjected rats with expert 
mental pneumonia for three minutes daily to the 6 meter wave without 
observing any change m the fatal course. 

The eipcrimentaJ work that specific bactencidal action for 

tiioe high frequency currents may be more rationally explained 
according to Mortimer and Osborne on the basis of ‘point heating 
which raises the temperature of the micro-organisms above their 
^^^lannal death pomt without a corresponding elevation m the tem- 
perature of the medium. It still remains to be demonstrated whether 
*tjch test tube results can be secured with Infection in the body 
At Northwestern University Medical School we have made just over 
f^^ree hundred tissue temperature measurements mostly on human 
subjects but many on snli^k some of which are as yet incomplete 
Our Investigative and clinical data thus far have failed to convince 
UJ that there is a direct relationship between tissue heating and wave- 
length, We believe that the technic used m the application of the 
dectrodes is of far greater importance As a result of our studies we 
nave come to the following conclusions 

1 The electromagnetic induction method with the cable technic Is 
the most convenient of application and is as effective as any other 
®dbod In the heating of deep tissues 

2 The double cuff techmc is an efficient method for producing heat 
m the depth of h uman 

3 Air-spaced electrodes used with correct technic and an efficient 
®>ichine will produce effiaent heat deep m human tissues 

4 The condenser electrode technic (double pod technic) is capable 
of producing only slight degrees of heat in the depths of human ti^ues 

t results mainly In hi^ surface and subcutaneous heating If used 
with an efficient machine the results should rival oir -spaced electrodes 
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of the American Medical Association, by Mortimer and Osborne 
There Is no conclusive evidence from the literature nor were we 
able to substantiate the claim- of specific biologic action of high fre 
quency currents (short wave diathermy) In our opinion the burden 
of proof still lies on those who claim any biologic action of these 
currents other than heat’ 

Kovacs ^ states that claims for sdective heatmg by short wave 
diathermy in laboratory experiments have not been corroborated in 
the living human organism and do not hold out hope for any practfcal 
therapeutic value. 

Specific Bactericidal Action. — Studies have been carried out to 
detennine whether the high frequeixy currents have any specific lethal 
effect on bacteria. Haase and SchUejiiake reported a selective lethal 
action with specific wavelengths on various niicro-organisms In vitro 
at 3 7 C This work was extended by Llebeany and his coworkers 
who postulate that for every kind of bacteria there is a definite 
wavelength which has the rpost harmful effect and most quickly 
destroys the bacteria, and that the growth of certain micro-organisms 
can even be promoted by certain wavelengths, 

Confinnation of this work, is lacking. On the other band much 
evidence is at hand m refutation. In thb country Hicks and Szyma 
uowaki *• working with i 5 meters on streptococci, stapbyiooxd 
B diphikenae b^eriophage and predpitatlng antibody for poeu 
mococcus. on the course of experiment^ iniection in animals on 
specific aesensituation and on Immunlxalion by irradiated toxins, 
explain the effects on the of elevalJoD of temperature produced. 
Ixar and Famulan •• working with 4 8 and 15 meters on B typkotui 
paratypbosus dysentery Shiga Ceylon A and B and proteus X*, 
report these microKirgaiiiains to be unaffected by a twenty mlmite 
treatment. Groag and Tomberg** in analyzing the results of Haase 
and Schliepbakc that bacteria In culture are killed at 37 C by 
exposure to the short wave field bring out the interesting eiplrin a 
tlon that because of ‘point heating” (similar to the phenomenon 
described by Esau In his off and water emulsion in which steam 
escapes after exposure to the field even thou^ the temperature of 
the emulsion is only 60 to 70 C ) the bacteria may be brou^t 
above their thermal death point, which Is essentially higher tbao the 
temperature of the surrounding medium. They remark that It is not 
necessary as Haase and Schliephake do to invoke a new mechanism 
as a specific lethal action of abort waves which action In no wise 
was proved by their experiments, Groag and Tomberg repeated the 
work of Uebesny with t^ 4 meter and 15 meter wave on Acthumycts 
bovls Trichophyton tonswans and B coU and reached the conclusion 
that the destruction of cultures by means of short waves is possible 
in every case so long as the electrical energy of the field suffices to 
generate the necessary pomt beat that brings the organisms above 
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of the treatment Felt u not recommended for padding because It 
cannot be cleaned readfly 

7 The connecting cords of electrodes should be kept well separated 
and at rest during the treatment Tangled cords give a false current 
reading and swinging cords cause a fluctuation and variation of heat 
production. Connecting cords should not come in contact with the 
patient or with any material that would conduct currents from cord 
to cord or from cord to conductive materials Instead of through the 
patient 

8 In hot weather and with patients prone to perspire, care should 
be taken not to allow the toweling to become too moist WTien this 
occurs too much as well as uneven surface beating is apt to take plare 

9 Heat generation from short wave currents begins gradually and 
accumulates It takes a moment or so before the patient begms to 
feel what might be cafled comfortable warmth Too much current 
develops heat loo fast and the skin may get loo hot, resulting In 
hot spots blisters or bums Never disregard a patient s complaint of 
"too hot” 

10 The current must be stopped immcdialely when patients com 
pUiu of a deep painful sensation instead of the antiopated pleasant 
warmth. Additior^ padding (toweling) at the pomt will greatly modify 
this difficulty The treatment may be resumed at moderate dosage 
when the patient reports that the piainful sensation has disappeared 

11 Cardul watch for untoward reactions should be kept when 
treating the head as occasionally patients complain of headaches and 
diainess in which case it is best to stop the appheabon give appro- 
priate treatment (reclimng piosture cold compresses) and resume 
the abort wave treatment after the symptoms have abated but with 
a less mtense c urre nt 

la Patients should not be permitted to regulate the current, no 
matter how Intelligent they may be. Tills Implies that either the 
physician or a qualified technician most remam with or near the 
Patient so as to be on hand to regulate the current whenever it 
«««>« necessary 

13 Treatment timers are convenient methods of measuring treat 
meot lime. The simplest timers are special alarm clocks that can be 
W to ring at any number of minutes The use of such a dock is 
an assurance that a treatment will not be prolonged beyond 
w desired period It will insure accuracy of the dosage time. It is 
abo an aid m answering the patient s inquisitiveness as to bow much 
longer does this treatment last' 

14- The duration of a treatment will vary accordmg to the pathology 
^mder treatment and usually lasts from fifteen to thirty minutes, ilany 
tratmrots however are terminated In twenty minutes that would 
nndoubiedly be of greater value to the patient were they p>crmitted 
to continue for a penod of forty five minutes or even longer Only too 
oiten, unfortunately the value of time has been the deciding factor 
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5 Conventional diathermy heats human tissues efficiently in the 
depths but requires more skilled technic for Its application 

6 It 13 possible to produce bums no matter what method is used 
but the electromagnetic field appears to be the safest as well as the 
most comfortable to the patient. 

General Rules for Short Wave Medical Diathermy — i The 
fHitieni should be placed in a comfortable position to secure complete 
relaxation. Many clinicians precede the diathermy treatment with an 
Infra red Irradiation A high wattage gas-filled tungsten lamp or a 
hi^ resistance coll, accordmg to the depth of penetration desired may 
be the source of the infra red radiation. 

3 Patients are often quite fearful of electricity and when first 
applied they have confus^ ideas of what might happen. Therefore, 
before the current is turned on for the initial treatment it is always 
necessary to explain careiuQy to the patient the sensation to be esperi- 
cnc»d hloreover during the first treatment it is good 3udgnient to 
keep well within the patient a tolerance m order to gam his confidence 
and reactions It should also be explained that too much heat may 
bo harmful and that therefore the patient should inform the c^>crator 
immediately when heatlog becomes uno^miortable 

3 When there are seniofy disturbances present due to pathology 
of the nervous system either of central or penpbcral origb diathermy 
should not be given over the areas involved Sensation must be intact 

Before giving the first treatment, care should bo taken to ascertain 
that the patient has normal sensftiidty to heat and cold. If sensation 
to beat and cold is at all questionable it should be tested. This is easily 
accomplished by placing two test tubes one filled with hot and the 
other with cold water to the skin of the patient with the direction 
to Indicate which is hot and wHch Is cold 

4 Patients should be required to remeve aU clotktng over the part 
to be treated. They should be instructed to remove metallic objects 
(money knife keys or watch) from the remainder of the clothing 
worn This wHl exclude the possIbiUty of these objects being in the 
electric field. 

5 iletal beds or treaSment tables should not be used. If the patient 
touches the metal during a treatment a burn may result at the place 
of contact. A wooden table 30 Inches wide, 30 Inches high and 6^ feet 
long can be built as described in Chapter a i of this volume A practical 
wooden treatment table with an upholstered top and adjustable at 
the head and leg ends has been perfected by one of the authors 
(S L O) 

6 Turkish iowdtng Is the best material to use for spacing between 
the electrode and the akin. Certain other tubstancei such as art 
leather oQ doth old rubber mats and the like may actually prove 
semiconductors become overheated and thereby nullify the effect 
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of the treatment Felt is not recomnifinded for padding because it 
cannot be cleaned readily 

7 The contwttng cords of electrodes should be kept well separated 
and at rest during the treatment Tangled cords give a false current 
reading and swinging cords cause a fluctuation and variation of heat 
productoa. Connecting cords should not come in contact with the 
patient or with any material that would conduct currents from cord 
to cord or from cord to conductive materials instead of through the 
patient 

8 In hot weather and with patients prone to perspire care should 
be taken not to allow the toweling to become too moist ^\Tien this 
occurs too much as well as uneven surface heating is apt to take place. 

9 Heat generation from short wave currents begins gradually and 
acommlates It takes a moment or so before the patient begina to 
feel what mi^t be called comfortable warmth. Too much current 
develops heat too fast and the skin may get too hot resulting m 
hot spots blisters or bums. Never disregard a patient s complaint of 
"too hot” 

10 The cunrrat must be stopped immediately when padents com 
plam of a deep painful sensation instead of the anticipated pleasant 
warmth. Addidonai padding (toweling) at the point will greatly modify 
this difBoilty The treatment may be resumed at moderate dosage 
whai the paUent reports that the painful sensation has disappeared 

11 Careful watch for untoward rtactiom should be kept when 
treating the head^ as occasionally patients complain of headaches and 
d iziinrss, m whidi case it is best to stop the applicadon, gh'e appro- 
pnate treatment (reclining posture cold compresses) and resume 
the short wave treatment after the symptoms have abated, but with 
a less intense current. 

12 Patients should not be permitted to regulate the current, no 
matter how intelligent they may be. This implies that either the 

or a qualified technician must remain with or near the 
ptient, so as to be on hand to regulate the current whenever it 
‘^mes necessary 

13 Treatment timers are convenient methods of measuring treat 
rnent tune. The simplest timers are special alarm docks that can be 
>ct to ring at any number of minutes The use of such a dock is 

an assurance that a treatment will not be prolonged beyond 
desired penod It wfll insure accuracy of the dosage time. It is 
^ an aid m answering the patient s inquisitiveness as to “how much 
does this trealmeot last. 

14- The duration of a treatment wfll vary accordmg to the pathology 
treatment and usually lasts from fifteen to thirty minutes, ilany 
^tn^ts, howev’er are terminated In twenty minutes that would 
“^xibtedly be of greater v^ue to the patient were they permitted 
0 continue for a penod of forty five minutes or even longer Only too 

ten unfortunately the value of time has been the deciding factor 
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in determining the duration of many treatments The duration of 
the treatment depends on the pathologic condition with which we 
are dealing The prolongation of the treatment within reasonable limits 
is logical If the heat m itsdf is the curative factor If on the other 
hand we are dealing with a condition caused by on Infecting organism 
little Influenced by heat per ae, then treatment of ten mmutes’ duration 
will be suffiaent to start with on account of the danger of exacerba 
tion The reaction of the patient must be ascertained, 

15 In order to be sure that no bums have occurred during the 
treatment, the sktn should always be scrupulously examined on re- 
moval of the electrodes For his own proteilion, the operator should 
never deviate from this rule, 

CoMLiNT Dosao£ — We have no precise means of knowing the 
intensity and amount of current flowing through the part under treat 
ment. While m conventional diathermy the ammeter Is a relative 
indicator of mflliamperage in short wave diathermy the meter is no 
mdication of current strength and merely Indicates that point at which 
duplications can be obtained when conditions are identicaL It is 
al^ the means of Indicating an Incrtase or decrease of dosage. Hepce 
dosage most be regulated by the tolerance of the patient 

Electromagnetic Induction. — ^This is a most effinent and con 
yen lent method available for producing heat in the body The current 
IS conducted to the patient by means of a very flexible heavily In 
sulated cable (Fig t) or by means of a dinL electrode containing 
the cable coflrf and posttioned ready for treatment The cable is 
cofled about or around the part to be treated when the cable is used 
as the electrode. Surrounding the coil through which the high fre- 
quency current flows there o set up an alternating magnetic field 
havmg the same frequency of alternation as the current in the coH, 
Any electrically conductive rngipHnl placed within the electromagnetic 
field will have Induced m it a volta^ mji^ing eddy currents of 
electricity to flow the frequency of which will be the same as that 
flowing In the coil (approximately 15 million cycles) If living tissue 
is placM withm the electromagn^c field of thf< apparatus the effect 
of the eddy currents Induced m the tissues will be the production 
of he a t , and there will be absolutely no neuromuscular response since 
the frequency of the eddy curreDts Is far above that which ehdts 
muscular contraction. If a body composed of materials of different 
electrical conductivity — such as human tissue — Is placed within the 
coll the Intensity of the heating developed in the various constituent 
materials will vary with their conductivity the triHTtimim Intensity 
of eddy currents and heating being in the tissues of greatest conduc 
tivity Thus liMttng of the fa In direct proportion to t hei r 

electrical conductivity llerrlman, Holmquest and Osborne ** have 
shown that this fa not true for th© electric field and conventional 
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dlilhenny Heating produced by electromagnetic induction la not 
necessarily confined to the body of the patient, for it la produced 
in any material or substance m direct proportion to the conductivity 
thereof Close pronmity, therefore of any metalhc or other conduc 
tlve articles should be avoided when treatment is in progress so that 
the patient may receive the full effect It is also usually necessary 
to provide a g«)d ground for these machines The manufacturers of 
the particular apparatus used wUI designate whether a ground Is 
n ec e ssa r y or not A good ground can usually be secured by con 
necting the ground wire under the metal screw holding the metal wall 
plate m place or by connecting the groimd wire to a cold water pipe 
by means of a metal clip This latter method will always Insure a 
good grouni It is not advisable to use metal treatment tables 
JIattresses with Inner springs should never be used as sufficient heat 
under certain conditions may be generated m the springs to ignite 
the mattress material An Iron bed con be used pro\dded the coil is 
kept at least a foot away from any portion of the iron framework 
A wooden chair is satisfactory where It is desired to give treatments 
In a sitting position- The section of the cable between the plug m 
ter m l n a U of the machine should be separated at least four inches 
This is necessary because the capaaty between these leads if brought 
close together will serve as a shunt for the very high frequency 
current and will by-pass the part being treated thus reducing the 
efficiency of the current. Energy thus shunted wiD unduly heat the 
insulation of the cable For a simflar reason it is not advisable to 
ti^t a patient reatmg on an object which Is grounded. If this is 
current will be passed into the patient by conduction throu^ 
the capacitive coupling between his body and the cable Failure 
of the circuit to oscillate may result from too close coupling* between 
the electrode cable and the patient. This may happen when the dec 
trode cable is positioned too dose to the piatient or when there are 
too many turns or loops in it for a idv^n distance between cable and 
patient. 

The cable may be used m the form of a loop of one or more turns 
or In the shape of a pancake coll of one or more turns The number 
of turns used may differ for various mnrhine^ When making appllca 
t^ to local parts suffident towchng or other absorbent padding 
s^uld always be placed between the electrode cable and the part 
treated When the patient fs ready for the current to be turned 
he should be covered with a sheet or light blanket to reduce heat 

loss to a tnintmiirr) 
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m determining the duration of many treatments The duration of 
the treatment depends on the pathologic condition with which we 
are dealing The prolongation of the treatment within reasonable limits 
is logical if the heat in itself Is the curative factor If on the other 
hand we are deahng with a condition caused by an infecting organism 
little influenced by heat per se, then treatment of ten mmutes’ duration 
will be suffinent to start with on account of the danger of exacerba 
tioD The reaction of the patient must be ascertained. 

IS In order to be sure that no bums have occurred during the 
treatment^ the jirfn should always be scrupulously examined on re- 
moval of the electrodes For his own protection, the operator should 
never deviate from this rule. 

CuaazNT Dosaoz, — We have no precise means of knowing the 
Intensity and amount of current flowing through the part under treat 
menu While m conventional diathermy the ammeter Is a relative 
indicator of mlUlamperage in short wave diathermy the meter is no 
mdlcation of current atren^ and merely indicates that point at which 
duphcatlona can be obtained when conditions are identical It Is 
al» the means of indicating an Increase or decrease of dosage. Hence 
dosage must be regulated the tolerance of the patient 

Electromagnetic Inducttoo. — This Is a most eflident and con 
venient method avallahle for producing heat in the body The current 
18 conducted to the patient by means of a very flexible heavily In- 
sulated cable (Fig. i) or by means of a disk electrode containing 
the cable coiled and posldoned ready for treatment The cable Is 
cofled about or around the part to be treated when the cable is used 
as the electrode SurrouiKlmg the coil, through which the high fre- 
quency current flows there is set up an alternating magnetic field 
havmg the same frequency of alternation as the current In the coD 
Any electrically conductive material placed within the electromagnetic 
field will have indaced in it a voltage cansfug eddy currents of 
electricity to flow the frequency of which will be the same as that 
flowing In the coil (approximately 15 million cycles) If living tissue 
is placttl within the dectromagnebc field of this apparatus the cSect 
of the eddy currents induced In the tissues will the production 
of heat, and there will be absolutely no neuromuscular response since 
the frequency of the eddy currents is far above that which ehdts 
muscular contraction If a body composed of materials of different 
electrical conductivity — such as human tissue — is placed within the 
coil the Intensity of the heating developed in the various constituent 
materials will vary with their conductivity the maximum Intensity 
of eddy currents and heating being m the tissues of greatest conduc 
tlvity Thus heating of the tissues is In direct proportion to their 
electrical conductivity Merriman Holmqnest and Osborne ** have 
shown thnf Is not true for electric field nnd conventional 
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3 Connect cable to the proper machine terminals keeping the 
l ea ds from the coll to the machine separated by a distance of at least 
4 inches 

4 The extremity could be suppiortcd by a pillow if desired so that 
the weight of the part will not cause undue pressure on the cable 

5 In treating the elbow or knee the joint should be in extension. 

6 The machine is turned on and the intensity regulator is set to the 
<iegree of heating desired. 

A neon indicator or other device fa provided to show whether or 
Wit the circuit fa oscillating Fodure of the circuit to oscillate may 
result from “too close couphng' between the electrode cable and the 
patient. This may happen when the electrode cable fa positioned too 
close to the patient or when there are too many turns or loops in it 
for a guTn distance between cable and patient It fa important not 
to operate the machine r^ben the circuit fails to oscillate because the 
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Fn. t — AppMatton u m*de to the dbov or upper tns CoQ ttcfa nlf . 



Fta t. — Foteana or wtict oppBaidon. CoS tccfarric. 


Tichnical Appucation for Elbow Forjearm Ankle, Foot and 
Knee (FJgs 1-5) — 

I Wrap bath toweling ^ inch thick around the part, 

7 Place 3 turns of the cable around the part with each turn sepa 
rated from the others. 






Fto. 5 — AppUoUtoo to Um kme. Cofl Itdink. 


oscillator lube will overheat and Its life become materially lessened 
or may e\en be ruined- 

It Is also important to have the ends of the electrode cable prop- 
erly and firmly fixed into their respective receptacles 



1 - — TfoimcBi for tbouJdcr mifh p«nf cnfl tfcinic, eJfdrwni^Drtk lodoctioo. 
Ccili btld In proper i{aai by «oo<kfi boUm. 




18 


Medical Diathtraoy 



Fio. a. — Tratoigit for tbtwikkr etectnuoafoellc IndDctioa Cofl w ri^jp ed 
4nnad ihoulder. 


PttOCEDURX FOR Boxii Knos (Fig. 6) — 

I Place a folded towel between the knees 
a Wrap bath toweling inch thick around both knees 

3 Place three turns of cable around both knees separaUng the 
turns, 

4 Connect cables to machine, keeping the leads separated at least 
four inches 
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P^OCEDDIE K)H ShOULDEB (FlgS 78) — 

(a) Pancake Techmc (Fig 7) — 

I Place bath toweling ^ Inch thick over shoulder with patient sit 
^8 In c h a ir arm resting on pillow placed on table or lying m bed 

3 Form cable mto pancake cofl of three turns with manmum 
of 714 Inches and place on toweling in apposition with 
s^ulder If necessary bind in place Wooden devices hold coils in 
place 

(*) Loop Teckmc (Fig 8) — 

I Wrap bath toweling inch thick around shoulder and under 
arm ° ' 

3 Place three turns of cable around shoulder and under arm as 
ih titrated* 
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Procedure tor Both Knees (Fig. 6) — 

1 Place a folded towel between the knees. 

2 Wrap bath toweling Inch thick around both knees 

3 Place three turns of cable around both knees separating the 
turns. 

4 Connect cables to machine keeping the leads separated at least 
four Inches 
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Pkoceduhe roB Shoulder (Fi^ 7 3) — 

(а) Pancake Technic (Fig 7) — 

1 Place bath toweling ^ inch thick o\cr shoulder with patient sit 
hag in chair arm resting on pillow placed on table or lying m bed 

2 Form cable into puincake cofl of three turns with ma urn um 
teeter of 7^4 inches and place on toweling In apposition with 
si’oulder If necessary bind in place Wooden devdees hold colls in 
place 

(б) Loop Tcckmc (Fig 8) — 

I ^\rap bath towding 54 inch thick around shoulder and under 
arm. 

3 Place three turns of cable around shoulder and under arm as 

uiustrated 




Fn. a — ^TnaUDCnt to the car 


3 Connect cable coils to proper tennlools keeping leads from tbe 
coO to tbe machine separated by at least four Incnes. 

PROCEDtmZ TOR EaR AND SiNDS (FigS 9-II) — 

1 Place two turns of cable on pillow as Illustrated In Figure 9 

2 Place bath toweling Inch thick over coIL 

3 Position patient with region In apposition with coll os illustrated 
In Figures 10 and 11 

4 Keep leads from coil to machine separated by at least four 
Incbes, 
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PltOCEDDlE FOR THE EyES (Fig II) 

, * patient m supine pK»ition Place bath toweling inch 

huck over the part to be treated See Figure 12 
2 Form the cable Into a pancake coil of two turns and place on 
aing over the part as illustrated It may be necessary to support 
i®ida from the coll to the machine to prevent thar slipping from 
pillow 

FOR THE Back Pelvis and Hip (Figs 13-15) — 

. Pahent placed in indicated position (See illustrations ) Place 
mch thick over region to be treated 




Fia IJ — Trcatmail to Ibe ejtt. 


a Form cable Into pancake coil of 2 turns having a roaiimtim 
diameter no greater th^ 9 Inches and placed on toweling over the 
region to be treated In apposition with t^ part. If necessary bind In 
place 

PaocEDumz Toa Tin PaosTATK (Figs 16 17) — 

1 Place padding ^ loch thick on wooden chair 

2 Form cable into a pancake coil of three turns and place on 
padding as illustrated m Figure 16 

3 Place a pDlow o\er coil of sufficient that with patient 

sealed It provides a pad one Inch thick between patient and coil 
(Fig. 17) 

4 Connect coQ to machine keeping leads separated by at least 
four inches 
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5 Protect inner surface of thi ghs and testicles from overheating 
b> placing toweling between thighs 

The Cable Disk Electrode (Figs i8 19) — Treatment locally 
11 made extremely simple by using the Hist: electrode The cable is 
positioned within a circular bakehte disk and is readfly ptositioned m 
®Wo3ition to the piart to be treated by means of a stand The duks 
^ vanous sires so that any part of the body can be treated 
method- The use of the disk does not obviate the use of bath 
®^'^bng between the electrode and the part to be treated. 

Ipectnc Field Technic. — Condenser Pad Electhc0es — The con- 
~“*^pad electrodes are made of a flexible metal plate sandwiched 
two layers of flexible rubber so that there will be no danger 
tae current arcing from the metal to the patient s skim These vary 
f«®rding to the characteristics of the various mac h i n es. They 
® “ thjit the part to be treated is sandwiched between 

^ as in the ‘through and through" technic of conventional 

‘“^^nny Sufladent bath toweling or felt must be interposed between 





FiO. 15. — PuKKke ccfl >ppikd to lb* hip 


the electrodes and the skin If too much padding is used there will 
be too Uuie internal beating If insufficient padding is used the super 
fidal tissues will become too hot and burning Is very apt to occur 
"Most manufacturers therefore supply the proper thickness of felt 
to be used for thdr particular machines. The electrodes when posi 
tloned can be bound in place by means of a bandage or held in 
place with a sandbag (Rg ao) The electrodes should never bo 
applied o\er clothing of any kind. One must guard against the accumu 
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^*10. iS. — EkctnumcDCtk tadnrtioa. IDaftraUnt Uu ok of the oU* dbk ekctmle. Hie 
f> errufed faridei of the herd rubber dlih. 


latioD of pools of moisture as perspiration between the patient and 
dectrodes will cause prickling hot spots and if not corrected blisters. 
Never disregard the patient s complaint regarding hot spots 
About the same prindples of obtaining beat may Iw followed in 
applying the condenser electrodes as are followed wii the metal plate 
electrodes of conNTntlonal diathermy that is by using the ' double 
plate" through and through or transverse method In the so-called 
“through and through method the part to be treated is sandwiched 
directly between two electrodes The areas of these electrodes bear 
s-ai>ing ratios to each other depending upon where in general it Is 
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^^®ired to generate heat. Tissues sandwiched between electrodes of 
«iual area will distribute the heat as evenly as is possible by this 
®rihod. This may not produce the Ideal sought after but it is the 
hest one mn (Jq 

flTitn U is dtsued to localiie the heating nearer to one surface than 
•wither the electrodes must vary In area. The smaller electrode in 
IS called the actlse electrode, whfle the other one is known aa 
™ dispersive electrode With small and large electrodes equidistant 
from the part the heat concentrates toward the smaller electrode, 
‘palliation of heatmg is secured by this method In both these tech 
™ It Is very Important to make sure that the distance directly 
Uuough the tissues from one electrode to the other is shoiter than 
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latlon of pools of moisture as perspiration between the patient and 
electrodes will cause prickLng hot spots and if not corrected blisters. 
Ne>*er disregard the patient s complaint regarding hot spots. 

About the same principles of obtaining hr^t may be foUowcd in 
applying the condenser electrodes as arc follow^ with the metal plate 
electrodes of con^ntlonal diathermy, Is by using the “double 
plate through and through or transverse method In the so-called 
through and through method the part to be treated is sandwiched 
directly between two electrodes The areas of these electrodes bear 
vaiying ratios to each other depending upon where In general it is 
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Therapy have not ac3:epted this mode of application Their heating 
effect fa mostly superficial Undoubtedly a great deal of the confusion 
about the effect of the application of short waves has been occasioned 
by a lack of understanding of the electncal pnndples involved We 
must consider that it is heat generated ui the body by the current 
that fa of value. 

A further consideration in the application of condenser pad eJee 
tiodes B that the portion of the body immediately near the surface 
and underneath the electrode receives the greatest density of the 
current thereby causmg a tendency to heat up this portion somewhat 
excessively The fact that so many nerve endmgs are located ne^ 
the surface gives the patient a decided sensation of beat even though 
the depths of that part might be actually raised very shghtly In 


tauperature. . 

In considering the application of condenser pad electrodes where 
the area of entry for the current into the bodv is less than the crow 
section of the part to be heated it is reasonable to assume that me 
current entering the body b at Its greatest density in that i»rUon 
immediately near the surface of the skin and the heat generated mere 
IS greatest thus giving the patient a pronounced sensaUon of l^t 
As the current leaves the area immediately undcmcaith the pim it 
spreads out more or less m all directions seeking the path of least 
resistance through the body As the current density in a particuiarly 
conductive area rises It causes the current to seek out the somev?hat 
less conductive areas to pass through. This gives us a very ^ ^ 
decreasing current density as the current leaves the area immedmlcjy 
underneath the dectrodc which we may term the area of entry into 
the body The current density decreases depending upon the sIm oi 
the electrode as compared to the possible area throu^ whi 
current may pass It is a well known electncal law that the h^ 
generated by a current is directly proportional to 

demlty of the current per cubic centimeter In other words 

rent fa going to decrease very rapidly in density as it ® 

of entry mto the body then the temperature generated dweases as 
the square of the density per cubic centimeter Therefore it is apparent 
that the amount of temperature nse generated to any depth b pracu 
cally ml with pad electrodes that are comparatively much le^ m 
size than the cross section of the part we are tpdng to treat in 
addition such other effects as drculalion must be taken into consldera 
don. Thus with this technic we get a high surface temperature with 
little heat in the depths. , , . 

It fa essential that when the elecUodcs are bound m place they 
maintain a umform contact and thus avxild variation of heat produc 
don during UeatmenL The current of the P^dent s ar^it fa tun^ 
to the capacity of that particular application and if the decUodea 
are applied loosely the capaaty and heat producUon will vary with 
e^’ery movement of the electrodes. The connecting cords on dcctrodes 
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the path draunscribfng the part. If the latter path Is offered most 
of the current flow will be on the surface of the part, flowing around 
from the edge of one electrode to the other The electrodes must also 
be so placed that the distance is equal from the edge of one electrode 
to the edge of the other or on both sides of the part under treatment 
With the edges of one side m closer apposition than the edges of the 
opposite side there would be a resultant heat concentration In the 
superficial tissues separating these edges. The heat concentration In this 
area is caused b> a greater current density as most of the current will 
lend to flow through this shorter path. The use of pad electrodes is the 
most incfiicicnt technic for the deep heating of tissues with short wa\e 
diathermy It is to be emphasized that the Council on Physical 
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Therapy have not accepted this mode of applicadon. Tbeir heating 
effect fa mostly superficial Undoubtedly a great deal of the confusion 
about the effect of the application of short waves has been occasioned 
by a lack of understanding of the electncal principles involved. We 
must consider that It Is heat generated in the body by the current 
that fa of value. 

A further consideration in the application of condenser pad elec 
trodes Is that the portion of the body Immediately near the surface 
and underneath the electrode receives the greatest density of the 
current thereby causing a tendency to heat up this portion somewhat 
excessively The fact that so many nerve endmgs are located near 
the surface gives the piatient a decided sensation of heat even though 
the depths of that part ml^t be actually raised very slightly m 
temperature 

In considermg appbcadon of condenser pad electrodes where 
the area of entry for the current into the body is less than the cross 
section of the part to be heated it ts reasonfile to assume that^e 
current entering the body is at its greatest density in that poi^n 
Immediately near the surface of the skin and the heat generated 
IS greatest thus giving the patient a pronounced sensation of 
As the current leaves the area immediately underneath the pad it 
spreads out more or l»s In all directions seeking the path of 
rolstance through the body As the current density m a particularly 
conductive area rises it causes the current to seek out the somew^t 
less conductive areas to pass throu^ This gives us a >rtry rapidly 
decreasing current density as the current leaves the area unmediately 
underneath the electrode which we may term the area of ^try mto 
the body The current density decreases depending upon the sue of 
the dectiode as compared to the possible area throu^ wluch the 
current may pass. It is a well known electrical law that the hrat 
generated by a current is directly proportional to the ^uaie of the 
density of the current per cubic centimeter In other words if the cur 
rent fa going to decrease very rapidly in density as it Imves the area 
of entry into the body then the temperature generated decreases as 
the square of the density per cubic centimeter Therefore It is apparent 
that the amount of temperature rise generated to any depth fa practi 
caDy nil with pad electrodes that are comparatively much less m 
size than the cross section of the piart we are trying to treat In 
addition such other effects as circulation must be taken Into considera 
Uon Thus with this technic we get a hi^ surface temperature with 
very little heat in the depths. , , , , 

It IS essential that when the electrodes are bound In place they 
maintain a uniform contact and thus avoid variation of beat produc 
tion during treatment The current of the patient s cucuit fa tuned 
to the cap>aclty of that particular appilication and if the electrodes 
are applied loosely the capacity and beat production will vary with 
every movement of the electrodes The connecting cords on electrodes 
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should be kept well separated during treaUnent Swinging cords cause 
a fluctuation and variation of bfqt production Connecting cords 
should not make contact with the patient or any material that would 
conduct the current from cord to cord instead of through the patient 
Metal tables and chain most be avoided. 

Douuur CuiT EtKcntODES — Cuff electrodes are s irnflar to con- 
denier electrodes except in slxe Here again sixes vary from a width 
of three to nine inches and in length from twelve lo forty-^^t inches. 
Various manufacturer! have different sizes. The double cun technic is 
far more efficient for producing deep-seated mto tissues than 
Is the condenser pad technic. It is unfortunate that tins technic is 
so limited In its application to the various parts of the body Its field of 
toefulness is practically limited to the extremities 

Cud electrics should be used so tlmt the area of the cud electrode 
is considerably larger than the cross section of the part being treated 
When this ictinic is followed a substantial nsc In temperature Is 
produced deep in the tissues. They are usually so placed as entirely to 
eodrcle the part CHTrlappIng of the electrode do no harm. By 
having the cuds suffidently large and sufficiently far apart any area 
may be heated to almost any desired temperature within physiologic 
limit! The point U that cud electrodes must be considerably larger 
than the cross section of the part being treated, thereby albwing 
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current to enter the patient s body at as low a density as possible 
in order to remain well below tolerance at that poinL Then the elec 
bode* should be placed as far apart as is convenient (the farther 
the more heat generated) (Fig ai) It is important to apply 
cuffs with the extremity in full extension This is illustrated in 
figure 3 1 

Whh small pad electrodes the patient can be given a tremendous 
‘^is^on of heat with practically no nse of temperature m the depth 
01 the part bemg treated whereas by using cuff electrodes giving 
ikT?' ^rea through which the current may enter the paUent s body 
^ heating win stay well within the comfortable tolerance of the 
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paticDt and yet there win be a very substantia] rise in temperature 
deep In the part under treatment. 

Plate and Cute TfiCHNia — AnkU — The foot is placed on a 
condenser pad electrode targe enough for the entire foot to mate 
contact with ^ Inch toweling between the foot and the electrode. 
A cuff electrode with towelmg between it and the akin Is applied 
completely around the calf (Fig. aa) 

WrUt — The palm of the hand Is placed on a condenser pad elec 
trode large enough for the entire hand fingers and thumb to make 
contact ^th toweling ^ loch thick between electrode and the skin 
A cuff electrode 15 applied to endrde completely the forearm with 
toweling between It and the ikliL 

An SEACEo Electsodes — These electrodes are made of a circular 
metal disk contained within a special glass container or encased 
within bard or soft rubber The metal plate Is actually the active 
part of the electrode and can be odjusted to the desired air spacing 
Inside of the glass bolder or by suitable adjustment if encased in 
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rubber and not In a glass bolder These circular electrodes vary m 
iize from 2 to 7*4 inches m orcumference 
The heating effect of air-spaced electrodes depends m part upon 
the dielectric material used between electrode and the akin. Under 
constant conditions when air alone is used as the dielectric between 
and electrodes the depth and degree of healing are much greater 
than when the dielectric Is toweling or felt between skin and electnide. 
An example from our unpublished data will make this dear 

Sohject 190 lbs. 

Inch hard rubber disks. 

^'PPhdtkiii. Anterior aspect of thi gh and placed in the same plane. Distance 
of II Inches center to center Tune of application 20 minutes, 
t WIA i^ mch air spacing 

’Tonpeiature at depth of 2 Inches 104.9 ^ 

2 With 1}^ Inch toieeUng between skin and electrode. 

Temperatare at depth of 2 inches 100.9 ^ 

A machine must have ample output to operate with a su fficien t 
^ gap to secure the proper depth effect The ablJil> to heat the deep 
^oes af^jcars to be dependent on the sue of the dectrode the 
^gy available from the apparatus the method of application the 
“^^ce of electrodes from the skin and the patent s tolerance This 
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is illustrated by an observation taken from one of our recent arti 
dea *• Using a machine of high output and two 5 inch electrodes a 
temperature of 106 6 F was produced In the deep muscles of the 
ihi^ while with a machine of less output and n<tng two 4 Inch dec 
trodes a temperature of only loa 3 F was secured. Furthermore, 
these declTodes to secure such beating effects must be applied one 
proximal and the other distal with both of them on the same surface of 
the area to be treated (Figs 33-35) Used in any other manner these 
electrode* have not proved e£ 5 dent In our teats for heating the deeper 
structures. The ^ass type of electrode is probably superior to the soft 
rubber type because it might heat up less A thin layer of absorbent 
material should alwim be placed brtween the skin and the glass of 
the electrode. This wfU prevent the fonnation of a layer of perspiration 
which mi^t cause overheating and burning. 

Bums. — Claims are continually stressed as to the safety and sira 
plldly of short wave dlalhcnny machines. It Is true that the technic 
is simple and Uut burns are not frequent, but burns can occur unless 
the proper technic Is used Kllng reported six case* of burns. Three 
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cases were second degree bums healing within a few weeLs The other 
three cases were third degree bums with eitenai\-e destruction even 
tnally necessitating skin grafts He suggests several methods of avoid 
Ing these bums Krusen ** also reports some cases of bums from short 
wave diathermy 

hlsTHOos OF PREVENTION — Surface E^ect — ^The accumulation of 
heat in the tissues adjoining the electrodes Is augmented by unsuitable 
insulating material of the electrodes and padding used to separate 
electrodes from the skin. Soft rubber and felt beat up during the 
treatment The surface heating can be controlled by a suitable dis- 
tance between skin and electrode The gap should be filled out with 
a good insulator that does not heat up during treatment 
The interposition of air between the electrode and the skm fa the 
wrest means to eliminate the danger of surface accumulation of heat 
with the electric field electrodes The disadvantage of air ‘^ced elec 
trades is that the enormous loss of energy requires the employment of 
powerful apparatus In order to secure sufBaent beat in the deep 
losucs Air-spaced electrodes should be adjustable and may be of 
tMtal In special glass holders or encased m hard or soft rubber Soft 
nibber fa the least desirable it heats up readily which decreases 
Its dielectric properties and may also develop small defects through 
which direct current flows and sparking occurs 
With other types of electrodes of the electnc field and with the 
cable of the electromagnetic induction method some absorbent mate- 
rial must be used between the declrodes and the skin. ^ absorbent 
material such as Turkish toweling does not beat so much and is to 
be preferred to such materials as felt. 

Electrodes — One of the most important elements m the prevention 
of buTM from short wave diathermy fa the proper selection and placing 
of the electrodes The cable technic by electromagnetic induction heats 
electrolytes m direct proportion to their electrical conductivities It 
thus prixluces mammal heating In the most conductive tissues le 
the most vascular tissues The electric field unless carefully controlled 
produces excessive heat In the more superficial tissues Thus the 
riectromagnetlc induction method should be the technic that fa least 
bhely to produce bums 

In the electnc field with cuffs the cuffs must be considerably larger 
^ban the cross section of the part being treated and sufficiently far 
®P*rt, thereby allowing the current to enter the patient s body at as 
^ a density as possible. 

It should be remembered that heat generation from short wave 
°||rrcnts begins gradually and accumulates. It takes some minutes 
fore the patient begins to feel a comfortable warmth. 

In short wave medical dbthermy the current density fa greatest 
W the electrodes. Therefore the superficial tissues will be burned 
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before the deep tissue temperature can be sufficiently high to produce 
tissue damage. 

Wth pad or air-spaced electrodes of the electric field bums may 
be prevented by remembering 

A Electrons — I Heat is fairly uniformly distributed at the point 
of entry with the electrodes larger than and equidistant from the part 
being treated. 

3 'When the cross section of the tissues sandwiched between two 
electrodes is smaller than the surface area of the electrodes and the 
space between declrodes and tissues is less on one side than on the 
other, the heat will be concentrated at the electrode nearer to the 
tissues 

3 With a small and large electrode equidistant from the part, heat 
concentrates toward the smaller electrode 

4 . With small electrodes the distance between skin and electrode 
should be increased to decrease the density of the electnc field. 

B Pcrsptmiion — The density of the field is greater in the moist 
surface. This can cause overheating and eventually bums. The control 
of swearing by absorbent material, or interruption of treatment, is 
therefore necessary to prevent boms. 

C The Acfo-EStci — This term designates the action of a short 
wave electric field on pointed parts luch as the nose, ear lobes finger 
tips and bony protuberances such os the olecranon tubercle of the 
tibia, spinous processes of the vertebrae and base of the phalanges. 
Kling ** calls attention to the fact that here the areas arc reduced 
to a minimum the concentrstlon of energy is therefore at a zruudmum 
the pointed parts act like antennae It is often noted in the treatment 
of both knw that the patient feds overheating first at the haide 
of the knees, owing to this concentratioD of the field in the pointed 
protuberances of the medial condyles of the tibia. In such cases it Is 
necessary to protect with sufficient podding between the knees, which 
tends to spread the field homogeneously 

Relationship of Shout Wave Diaticebuv to Raoio 
Communication 

The word sialic ' as used in connection with radio reception Is 
well undentood by almost everyone An electric^ storm provides an 
excellent example It has been ^tc well Jjjown that the old conven- 
tional diathermy apparatus proride* so much static that it Is almost 
impossible to use a radio in the same building because of the m- 
terfereace with reception The con\cntwnaI diathermy apparatus 
generaies high frequency current* of the same magnitude as the broad 
casting stations in many Instances there was quite on annoyance 
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to a few people it was iw real senous menace to the welfare of large 
numbers of people In other words it was of no vital importance. 
With the mcreasmg use of short wave apparatus ranging from 
thirty to SIX meters m wavelength a quite different situation has arisen 
'Ihcse wave bands ha\e been assigned by the Radio Commission for 
such uses as ships to shore aircraft and ground and the transmis 
aion of directional signals, interference with which may easily result 
in loss of life 

Short wave apparatus we find has been responsible imwittingly 
for a great deal of disturbance of a particularly annoying type 
Last winter important activities of the Naval Research Laboratory 
at Washmgton D C were subjected to interference so serious as 
to stop the work completely ** Eventually the disturbance was traced 
to therapeutic equipment The first disturbing instrument located was 
a diathermy umt located in a hospital at Ca^ridge Mass 
Broadcasting stations use a large aenal structure to facDitate radia 
don of energy TVithout such a structure connected to a short wave 
diathermy mRchl.ne the disturbance unless excepuonallv intense is 
unlikely to be felt at a great distance The diathermy machine at 
Cambridge was so connect to the power supply line that the latter 
function^ as an antenna. This enabled tbe small apparatus to broad 
cast a sky wave'’ of considerable intensity All that was necessary 
to stop most of the trouble was the insertion of a suitable electnc 
filter between the apparatus and the power line In the past these 
were not known but now tbar they have been brou^t to our 
attention steps will have to be taken to eradicate the difficulty With 
this m mind representatives of tbe American Medical Associauon and 
the manufacturers of therapeutic short wave apparatus have already 
ciet with the Radio Commission in Washington to find the best method 
cl procedure for all parties concerned 
The Coimcil of Physical Therapy of the American Medical Assoda 
tion may alter Its requirements for apparatus known to have caused 
1^0 mterference. Manufacturers may be asked to submit evidence 
that the construction and mstaJlation specifications are such as to 
prevent interference 

P an apparatus does not broadcast an intense sky wave It may 
properly filtered, cause disturbances of radio receiving sets 
denve power from the same Ime thus becoming a nuisance 
Undonbtedly users of existing equipment purchased from reliable 
jaanufacturers will be able to secure from the manufacturers addi 
honal equipment or engmeering advice In an endeavTir to prevent 
toterference. The Secretary of the Counefl of Physical Therapy of 
^ ^erican Medical Association will furnish further mfomiation 
** thn subject on request 
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before the deep tissue temperature can be sufficiently high to produce 
tissue damage. 

With pad or air spaced electrodes of the electric field bums may 
be prevented by remembering 

4 EUctrodci — i Heat is fairly uniformly distributed at the pomt 
of entry with the electrodes larger than and equidistant from the part 
being treated. 

2 When the cross section of the tissues sandwiched between two 
electrodes is smaller than the surface area of the electrodes and the 
space between electrodes and tissues is less on one aide than on the 
other the beat will be concentrated at the electrode nearer to the 
tissues 

3 With a small and large electrode equidistant from the part heat 
concentrates toward the smaller electrode 

4 With small electrodes the distance between skin and electrode 
should be mcreased to decrease the density of the electnc field 

B Perspiration — The density of the field Is greater in the moist 
surface. This can cause overheating and eventually bums. The control 
of sweating by absorbent material, or interruption of treatment, Is 
therefore necessary to prevent bums 

C Tke AertyEStei — This term designates the action of a short 
wave electnc field on pointed parts such as the nose, ear bbes, finger 
Ups and bony protuberances, such as the olecranon tubercle of the 
uino, spinous processes of the vertebrae and base of the phalanges 
Kling calls attention to the fact that here the areas are reduced 
to a minimum the concentration of energy Is therefore at a maiinumi 
the pointed parts act like antennae It is often noted m the treatment 
of l»th knees that the patient feels overbeSting first at the Inside 
of the knees owing to this concentration of the field in the pointed 
protuberances of the medial condyles of the tibia. In such cases it is 
necessary to protect with sufficient padding between the knees, which 
tends to spread the field homogeneously 

Relationship of Shout Wave DiATHuury to Radio 
C osmUNlCATION 

The word ‘static” as used In connection with radio reception a 
well understood by almost everyone. An electrical storm provides an 
excellent example It has been quite well known that the old conven- 
tional diathermy apparatus proWdes so much static that it is almost 
Impossible to use a radio in the same building because of the In- 
lerfercace with receptloa The conventional diathermy apparatus 
generates high frequency currents of the same magnitude as the broad 
casting stations. WTiIle In many Instances there was quite on annoyance 
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to a few people it was no real serious menace to the welfare of large 
numbers of people In other words it was of no vital importance 
With the increasing use of short wave apparatus ranging from 
thirty to six meters in wavelength a quite different situation has ansem 
These wave bands have been assigned by the Radio Commission for 
such uses as ships to shore aircraft and ground and the transmis- 
sioQ of directional signals interference with which may easily result 
in loss of life 

Short wave apparatus we find has been responsible unwittingly 
for a great deal of disturbance of a particularly annoying type 
Last winter Important eictivitles of the Naval Research laboratory 
at Washington D C were subjected to interference so serious as 
to stop the work completely ** Eventually the disturbance was traced 
to therapeutic equipment The first disturbing instrument located was 
a diathermy umt located m a hospital at Cambridge Mass 
Broadcasting stations use a large aerial structure to facilitate radia 
bon of energy Without such a structure connected to a short wave 
diathermy machine the disturbance unless eiceptlonalJv mtense is 
imltkdy to be felt at a great distance The diathermy machine at 
Cambridge was so connected to the power supply line that the latter 
fUDctjonrf as an antenna. This enabled the small apparatus to broad 
cast a sky wave” of considerable mtensity All that was necessary 
to stop most of the trouble was the insertion of a suitable electric 
filter between the apparatus and the power line In the past these 
facts were not known but now that they have been brought to our 
attention steps will have to be taken to eradicate the difficulty W’’ith 
tha in mind representatives of the American Medical 'Association and 
the manufacturers of therapeutic short wave apparatus have already 
tort with the Radio Commission in W^ashington to find the best method 
of procedure for all parties concerned 
The Council of Physical Therapy of the American Medical Assoda 
don may alter its requirements for apparatus known to have caused 
radio mterference Manufacturers may be asked to submit evidence 
that the construction and installation -specifications are such as to 
P^'^^wit interference 

If an apparatus does not broadcast an Intense sky wave ft may 
properly filtered cause disturbances of radio receiving sets 
derive power from the same Ime thus becoming a nuisance 
Undoubtedly users of existing equipment purchased from reliable 
J^ufacturers wili be able to secure from the manufacturers addi 
oal equipment or engmeerlng advice In an endeavor to prevent 
ra^erence The Secretary of the Council of Physical Therapy of 
^ Amencan Medical AasooaUon will furnish further information 
this subject on request 
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The Selection or Appabatub 

According to Hemmway and Stcnstrom In choosing a mgrhinp of 
the vacuum tube type for diathermy treatments It is necessary to 
have the machine conform to a certain slanxlard if it is to be of value. 
The first requirement la that the machme must be able to dehver 
to the patient suffiaent energy Unfortunately some machines are 
now being manufactured that arc deficient m this energy requirement. 
It IS necessary to deliver energy to the piatient to raise the tempera 
ture of the tissues treated These low power machines do not generate 
the required amount of heat 

The machme should also be well constructed and electrlcaHv safe. 

One of the functions of the Cooncfl of Physical Therapy of the 
Medical Association is to ascertain whether the claims made by the 
manuiactimr of electrothcrapeulic apparatus can be substantiated, 
before giving their approval of the device as an acceptable one. 
While manniacturers are not forced to snbmit their machmes the 
really reliable ones do so and are anxious to secure the Council 
approval This serves as a safeguard for the novice In these matters 
In short wave apparatus the Coundl of Physical Therapy requires 
that evidence be presented to them that the machme pr^uce 
a given temperature in the deep tissues of the thigh atid that It is 
properly and safely constructed. In addition it Is referred to an Impar 
tial referee for a clinical evaiuaPOD The minimal heatbg requirement 
13 that It must be as good as conventional diathermy It would seem 
therefore, that the physician before buying any machine should ascer 
tain from the Secretary of the Coundl whether it has been approved 
and if so just what were the actual findings These reports are pub- 
lished from time to time In the Jovnud of the Amertcan Medical 
Aisociotion One should however not lose sight of the fact that the 
accepted machines are not all equally effident. Some machines just 
get in with the mimmum requirements while others meet the reqidre- 
ments and have plenty to spare Inasmuch as this is an Important 
factor In the short wave field It would seem advisable to look into 
this matter with some care We believe that heating by electromagnetic 
induction is the method of choice and hence thia type of bating 
should be available in an adequate machine. 
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Medical Diathermy 


The Selection of Appaeatus 

According to Hcminway and Stenstrom in choosing a machine of 
the vacuum tube type for diathermy treatments it Is necessary to 
have the machine conform to a certain standard if it is to be of value. 
The first reqmrement is that the machine must be able to dehver 
to the patient sufficient energy Unfortunately some machines are 
now bemg manufactured that are defiaent in this energy requiremenL 
It is necessary to deliver energy to the patient to raise the tempera 
ture of the tissues treated These low power machines do not generate 
the required amount of heat. 

The machme should also be well constructed and electrically safe. 

One of the functions of the Council of Physical Therapy of the 
iledlcal Association Is to ascertain whether the dniTn< made by the 
manufacturer of electrotherapcutic apparatus can be substantiated 
before giving their approval of the device as an acceptable one. 
While manufacturers are not forced to submit their machines the 
really reliable ones do so and are anxious to secure the Council 
approval This serves as a saf^uard for the novice m these matters. 
In short wave apparatus the Council of Physical Therapy requires 
that ervidence be presented to them that the machine pr^uce 
a given temperature m the deep tissues of the thigh and that it is 
properly and safely constructed In addition it Is referred to an Impar 
tial referee for a clinical evaluation The minimal heaUng requirement 
is that it must be as good as coovenUonal diathermy It would seem 
therefore that the physician before buying any machine should ascer 
tain from the Secretary of the Council whether it has been approved 
and if so just what were the actual findings These reports are pub- 
lished from time to time in the lournal of tkt Amencan iledical 
Association One should however not lose sight of the fact that the 
accepted machines are not all equally effident. Some machines just 
get in with the minimum requirements while others meet the require- 
ments and have plenty to spare. Inasmuch as this is an important 
factor in the short wave field it would seem advisable to look Into 
this matter with some care. We believe that heating by electromagnetic 
Induction is the method of choice and hence this typo of heating 
should be available in on adequate machine 
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CHAPTER TWENTY THREE 


MANIPULATIVE THERAPY FOR BACK CONDITIONS 

Frideeick a. Joste3 si D F V C S and 

SIaurice B Rocire, A-B M D 

When we consider manipulative therapy in reference to baclache 
the practical value of the procedure may be evaluated by analyzing 
its ^ects on various types of back lesions In answenng the initial 
question as to what cases may be manipulated we might mdude the 
foEowmg which have been enumerated In a previous publication the 
anatoniKal variations (sacralixatlon, impingmg transverse processes 
etc.) congemtal anomalies poor posture (contraction of tensor fasdae 
latai marked lordosis etc.) dislocations (spondylolisthesis apophys 
eal suWuxatLon etc,) fascutis and myofosdal syndromes and sprains 
(acute or chronic) of traumatic etiolc^ In all the foregoing condi 
boos the element of sprain plays an important role— whether it has 
been the result either of a direct traumatic inadent or because of 
Unpaired body mechanics of a kind of trauma active over an ex 
tended period of time. And now to turn our attention by of 
critical survey to various groups of conditions which respond in 
sfanflax manner 

Group I Conditions responding to manipulation untk immediate 
rehej correction 

Cases of acute sacro-Olac anA lumbosacral strains respond most 
iallsfactorfly to manipulative treatment. Generally the diagncMis is 
strongly suggested by the history the traumatic mddent U definite 
very often there have been no previous episodes of low back piain 
and the picture Is quite characteristic since the C)f pain 

the patient may have been locked In o position of forward flexion 
lateral mcllnation or list accompom^ by severe pain m the li^ 
back perhaps radiating in on acute manner down the thigh Localized 
tenderness is situated over the affected joint, whether lumbosacral or 
sa CTO- iliac 

Ittuslration A medical atudent in his Junior year came in with Uk 
complaint of acute backache. He was somewhat over medn^ height 
of good muscular development and apparently m good physical condi 
tlon in spite of his present incapadtaling pbght. The previous after 
noon accor ding to his history In beginnmg to chop some wood he 
*Tis suddenly seized with a sharp pnin in his low back just as he went 
^ough the rotary flexion movement of swinging the ax downward 
He was immediately unable completely to extend his spine again and 




Uanlpiilative Therapy for Back Conditions 


OhASt«r t>i Q 

TtUma mj ^ 



Fio. I (Cn/J —(C) Riffat oblique ud (27) left obQquc vinr». 




'DmO phtc* ol third, (oorth and filth hnnhar vertcbne and fir^f and ooal wamaiU In (4) 

trrlnc and (0) lateral vlewa. 



4 m Manipulative Therapy for Bade Conditions 

since had assumed the position of marked listing to the left Shortly 
after the onset, he was consaous of pain radiating down his right 
thigh aJon^ the distribution of the saatic nerve. Fallowing the re- 
moval of his clothing an ap^praiaal of his Btandmg position posteriorly 
emphasized the list of the trunk to the left with the rig^t paravertebral 
muscles visibly taut. The lelt shoulder was higher than the right The 
fight posterior superior spine was slightly hf^er than the klL The 
rSit knee was partially flexed and the patient could extend it only 
at the cost of incasing the sdaUc imtatioo. There was no visiWe 
or measurable atrophy of the right thi^ or calf muscles There vras 
no palpable tenderness along the various spinous processes or inter 
spinous ligaments The lumfa^acral Joint was not sensitive to pressure 
The right sacrosplnalis muscle and right fljolumbar ligament were 
pamfui to fairly moderate pressure. The point of greatest tenderness 
was over the area of the right sacro-fllM joint An effort to bend 
forward while keeping his knees extended was immediately inhibited 
by acute pain winch he locailxed in the region of the right sacro- 
Qiac joint In the sitting position be could flex his spine more read^y 
although the list to the left persisted Straight leg raising was possible 
on tbe right to only about 20 degr^ when pain in the region of the 
right sacroiliac joint was experientxd. Straight leg raisxag on the left 
to S5 degrees caused contraialeraJ pain-H^t is, pain on the ngbt 
side in the region of the sacrn'iUac Joint The knee jerk and ankle jerk 
on the nght side were normally active. Sensory tests for pain and 
temperature revealed no untoward findings. 

We reviewed his history GeneaTU health had been eameHeat and 
review by systems revealed no coodilions which might have given rise 
to a symptomatic backache. Thare bad been do previous attacks. The 
onset was aasoemued with a definite act involvmg physical exertioD 
yet this was voluntary and not especially drastic or /wtdbJe. We bad 
examined the piaticnt He present^ the typicnl picture of a low hack 
syndrcsnc- All signs poinl^ toward abnon^ sensitivity and palpable 
tenderness about the right sacro-Diac Joint. There was sdatic iirita 
tioo but neurologic examlnatioa was negative. His x ray pdates included 
anteroposterior Intend and oblique views of the third, fourth and fifth 
lumbar vertebrae and the first and second sacral segments (Fig. i, 
ABC and D) Wefl visuoUxed were the lower lumb^ vertebrae, the 
sacrum in its upper portion the intervertebral spaas, the lumbosacral 
and sacro-iliac joints, and the lower lumbar inteilaminnr facets. The 
lumbar vertebrae were of normal outline without any lipping of their 
edges or other malformation there was no narrowing of the inter 
vertebral spaces no ajngealial aaoauly the sacro-ihac jobata ap- 
peared free of any greas tone pathology In the lateral view the lum 
bosacnil joint was not hyperextended there was no spondylolisthcsli 
the intervertebral disks presented nonruU dimensions In the oblique 
V lews no evidence of apophyseal subluxation was present Tbe x-rays 
then were rwgaiive for bc«e and apparently also for disk pathology 
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Equipped with such informative data it was reasonohle to favor 
the tentative diagnosis of acute low back strum mvolvang the hga 
coents and contiguous muscles of the right sacro-Uiac joint accom 
panied by reflex irritation of the nght sciatic ner\e The test for such 
a diagnosis hes m the response of the lesion to coaservati%-e therapy 
The patient was manipulated without anesthesia with his full co- 
operation so far as voluntary or self induced relaxation is concerned 
He obtamed immediate respite from the acute pam \nd as is char 
actenstic with this type of lesion he sensed a readjustment or reahgn 
ment of structures which previously had given him the feeling of 
Impmgement With the acute pam subsided and the muscle spasm 
lessened be moved about more comfortably and with less apprehen 
aion. He was placed on the post mampulative routine to be described 
later In these pages and made an uneventful recovery 


Group II Condittans responding to monipulotfon wUh immediate 
parttal reUej and votth progressive correction ovir a period of time 
Into this group fall the more chronic cases of lumbosacral and 
sacro-Uiac strain These may represent instances in which the pabent 
has neglected to seek medi(^ aid at the onset of the condition or m 
which failure to give relief at the onset has occurred The list which 
was produced by acute muscle spasm m the begmnmg persists now 
because of adaptive muscle contractures Time is necessary m order 
to overcome the contractures and to re-establish muscle balance Low 
back pam from postural lordosis fils Into this same category The 
coDtraiaed sacrospmalis muscles and very often the contracted tensor 
fasciae obviate any possibility of immediate or dramatic recovery 
So too with the minor typies of congenital anomahes SacralUation of 
a transverse process may be a source of slram operative over an 
extended penai of time Then there are the cases of an arthritic 


type, slowly progressive upon which has been superimposed acute 
Or chrome stram such as occurs in various occupational activities. 
Roentgenograms of this latter type may disclcac dcfimle and often 
aiarked arthritic changes 

lUustration A recent commg under our supervision was that 
of a dentist some fifty two years of age whose low back disability 
was becoming progressively more aggravated by the necessity to 
for prolonged intervals The complaint had been present of! 
*od on for a period of years At one tune or another he had received 
of the Imown forms of conservative treatment. An examination 
of Im back failed to reveal any list scoliosis or paravertebral spasm 
marked postural defects were evident — a forward inclination 
^the head and neck round back fiattCDed chest marked anterior 
tilt with pendulous abdomen The left shoulder was somewhat 
“WW than the nght — this the patient described os an occupational 
«ionmty His postenor superior spines were level as were also his 
gluteal folds The area of greatest palpable tenderness vras over the 
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lumbosacral joint Thfre was also definite tenderness over his right 
sacro-Qiac joint Flexion of the spine in the standing portion re- 
pealed marked lumbar rigidity accompanied by paid at the level of 
the lumbcaacnil joint Silting fiexion yielded approximately the same 
effects, Hyperextensfon in the standing position evoked pain at the 
level of the fifth lumbar and first sacral vertebrae. Straight leg raising 
on the right was slightly less than on the opposite side and pain was 
fell in the region of the right sacro-filac joint The roentgenognims 
disdosed arthritic changes of a most marked degree involving the 
lumbosacral joint (Fig. a. A and B) Gentle mampulation without 
anesthesia appreciably raobillxed his low back and afforded him some 
immediate comfort (Inddenially it I* quite posalblc that roanipulat 
ins a back of this pathology under anesthesia, thus eliminating the 
delicate check which the patients voluntary actions supply might 
precipitate an acute back condiUon rather than alleviate a chronic 
one ) Continued mobnUalkm plus the other post manipulative meas- 
ure of therapy afforded him sufudent comfort to continue meeting the 
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limiaiids of hfa daily routine A low back well stayed garment ti^ored 
to the patient by our corscd^re served to save him further t^isodes 
of pain In these instances the eventual need for a lumbosacral us on 
o always m the foregroun<h 

Group III Conditions responding to manipulative therapy with 
‘one immediate rekej but no appreciable correction over an extended 
Prrlod oj time 

Into thij group fall (i) cases of ruptured interiertebral dbks or 
prolapsed nucleus pulposus and (a) the facet syndromes 
*• 7 
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lurabosacral joint There was also definite tenderness over his nght 
sacro-flioc joint Flexion of the spine In the standing position re- 
\-caIed marled lumbar rigidity accompanied by pain at the le\el of 
the lumbosacral joint Sitting flexion gelded approximately the same 
effects Hypercxtenslon In the standing position e>*oked pain at the 
Ickel of the fifth lumbar and first saenU vertebrae Straight leg raising 
on the right was slightly less than on the o}Kxalte side and pain was 
felt In the region of the right socro-Hlac joint The roentgenograms 
disclosed arthritic changes of a most marked degree inktilving the 
lumbosacral joint (Fig. 2 A and B) Gentle ma^pulalion without 
anesthesia appreciably mobilized bis low back and afforded him some 
immediate comfort (Incidentally It Is quite possible that manlpulat 
Ing a back of this pathology under anesthesia, thus eliminating the 
delicate check which the patients v'oluntary actions supply might 
predpitate an acute back condition rather than alleviate a chronic 
one ) Continued mobUlxatlon plus the other post manipulative meas- 
ure of therapy afforded htm suindent comfort to continue meeting the 
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I Ruptured intervertebral disk or prolapsed nucleus pxdposus As 
was pointed out in a recent communication, this type of intraspinal 
pathology produces a cHoical picture quite similar to low back disa 
bflity resulting from a number of other different causes There is the 
recurrence of low back attacks of increasing severity, often an acute 
agonizing t>pe of pain in the low back with saatic irritation and the 
utter lack of response to all types of conservative treatment We have 
gently manipulated a number of these cases without anesthesia and 
obtained a alight transient relief from the acute pain but another 
paroxysm mi^l immediately ensue so as to make this effort for all 
practical purposes meffectud The definite diagnosis of these condl 
Uons can be made only by visualizmg a defect m the intraspinal 
lipiodol shadow, such defect being seen at an intervertebral le\^ in 
difieient views when the patient on a tilting table is being subjected 
to fluoroscopic study Spot roentgenograms are made at different 
angles to verify the fluoroscopic findings Other physical findings 
such as neurologic changes and the total protein concentration m the 
spinal fluid are less constant and dependable as accurate diagnostic 
signs 

Illustration A woman thirty five years of age presented berseif 
several months ago complaining of pain in the lower part of her 
back. Quesboned about the duration of the complaint, she stated she 
Tras entirely well until four years ago, when she began experiencing 
an aching discomfort in the back at Regular inter^ She further 
noted these became evident during penods of fobgue She received 
treatment intermittently from her pbysJdan for this ‘rheumatic" 
complaint. The symptoms persisted and last July (a year ago) she 
underwent an operation for removal of adhesions and complete hys- 
terectomy She returned home and fn her first attempt to get abMt 
she was seized with pain m the lumbosacral region radiating down the 
right thigh which while varying in Intensity has never completely 
d^ppeartd. The onset of the pain necessitated her returning to bed 
where she remained through August until the latter port of September 
She gradually assumed weight bearing and got about after a fashion 
until the following May when increasing severity of the pain required 
a period of bed rest for twelve days The last attack occurred this 
past October confining her to bed until January when her local 
physician referred her to us 

At the time of the Initial cmmlnatjon her Btanding position was 
characterized by a list toward the IcfL The paravertebral muscles were 
taut on both sides, somewhat more so on the left. The right shoulder 
was higher than the left The posterior superior spines were equal 
She apparently bore weight equally on both lower extremities, both 
knees being held in extension. There was no visible or measurable 
atrophy of thigh or calf muscles. She referred the site of pain and 
greatest tenderness to the lumbosacral Joint level This pain radiated 
down her right thl^ and leg. The pain seemed worse to her in the 
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sitting position on a straight chair In walking she noted a weakness 
of the right foot In lying down the most painful jxjsitlon was on her 
back the most comfortable one being on her side with the thighs 
flexed She complamed of eitrcme sensitiveness of the skin of her 
right thigh, so much so that she could scarcely bear'' to fasten her 
b^ supporters. 

The risum6 of her back complaint and findings at the time may be 
summed up as follows a low back pain situated at the lumbosacral 
level attended with right saatic Irritation repeated attacks of in 
creasing seventy, onset unattended by trauma so far as patient can 
recall localized tenderness on percussion over the fifth lumbar ver 
tebra and first sacral s^ment lumbar pain and rigidity on forward 
flexion straight leg raising limited on the right side, positive Lasigue 
test on right side diminished knee Jerk -and absent ankle jerk od the 
right aide paresthesia to the foUowmg extent diminution in sensation 
(plnpnck) over the posterior thl^ corresponding to the first sacral 
dermatome and some dimmutlon m sensation over the heel and outer 
three digits of the right foot. Let us progress to the examination of 
her X ray plates The anteroposterior view (Fig 3 A) suggests a 
diminution in the Intervertebral space between the fourth and fifth 
lumbar vertebrae. If you will now glance at the lateral view (Fig 
3, B) you will agree t^t this impression is borne out very definitely 
A lumbar puncture was done and the finding were indlfierent no 
evidence of block and a total protein concentration of 30 mg. per cent 
(The total protein may bo lowered as much as so per cent when 
taken after the QuecLenstedt is done Fluid for total protein deter 
mination should therefore be withdrawn before making this test.) 

Disregarding the spinal fluid findings because of the definite neu 
rologic findings m the physical examination ol the patient, llpiodol tc 
the amount of 5 cc, was introduced Into the lower part of the spinal 
canal and fluoroscopic studies were made on a tfitlng table Studied 
from different views and with the patient in different positions a con 
stant unmistakable bilateral defect at the level of the intervertebral 
space between the fourth and fifth lumbar vertebrae was demon 
strated Spot’ roentgenograms were then made to verify fluoroscopic 
observations (Fig. 3 C and D) 

An interesting experiment was carried out daring the fluoroscopic 
examination of this patient Alter the defect had been amply seen 
and studied, the roentgenologist Dr Wendell Scott of the MalUock 
rodt Radidogical Institute of Washington University hledfcal 
School had the patient flex her spine. The defect was seen to tils' 
appear the outline of the hpiodol becoming almost straight (Fig 
4 B) Obviously the ruptured disk and nuclear material ked been 
reduced by this manipulation of the spine Then the patient was asked 
to hyperextend ber spine and the de&iite defect In the llpiodol again 
b ec a m e evident. This result was interpreted on tie basis ol the nudear 



j Fuj. 4— M)rtlo*rit)hy (^) UtcrJ 
I vtcv «itb ipJae ta Domul portion, 
j Tbe defect 1 Hra t be ^rrkir tad U 
t dawl rMk I u latra-^ul pntra 
tkw f (he r 1 bnJ 

i (B) Lalet I kw wJib Ibe fjiae In 
Oexkin Tbe defect h frArnrd. Redue 
Uoo^ 

(C) Latcnl lew Hllh tbe uiJrw by 
pereiteodeti Defect U Men t lx uax 


12 [^Siwla Manipulative Therapy for Back Conditlonfl 

material kavtng beat extruded agatn into the canal by the maneuver of 
eitendmg the spme from the flexed position (Fig 4, C) 

At the time of the lammectomy the fragmented portion of the In 
tervertebral disk was found to be extruded and this was removed* 

2 The facet syndrome Disturbances m the mtervertcbral facets 
result from an abnormal relationship between two adjacent vertebral 
bodies A marked lumbar lordosis alters the normal alignment of the 
intervertebral joints a nd throws strain on their ligaments* Likewise, a 
thinning of the intervertebral disk whether because of a ruptui^ 
nucleus pulposus or fibrotic changes in the disk itself, will produce an 
apophys^ subluxatlon. Such a subluiaOon may cause low back pain 
because of stram upon the joint capsules by decreasmg the size of 
the intervertebral foramina, or because of impingement of the ends 
of the articular processes either against the p^de above or the 
lamina bdow Ardintic changes in these posterior spinal articulations 
may produce a nimflar dinical picture In some instances gentle 
mampnlntiQD without anesthesia relieves the sharp pain of an acute 
attack. Although the exacerbations have been controlled by means 
of such conservative measures we have In all instances acquainted the 
patients with the future possibility of a necessary fusion operation 

lUustration A young neurosurgeon while leaning over ^ wash 
basin was seized irtth such severe pain m the left low back that be 
fell to the floor The pun remained acute for several days and then 
subsided to a continuous ache. Three weeks after the onset, a second 
attack occurred but lasted only several hours The present attack 
SIX weeks after the (nftfn.[ attack was of some forty-efght hours dura 
tion The patient on physical examination pointed to the left sacro- 
gplnalts muscles at the level of the transverse process of the fourth 
lumbar vertebra aM to the lumbosacral joint as the areas of pain 
Defimtc tenderness to palpabon was chated at these points In the 
standing position a list to the right was evident and this was Increased 
with fl«ion of the spme. 

The roentgenograms (Fig $, A B C and D) disdosed chronic 
arthritis and obliteration of the apophyseal joints between the fourth 
and fifth lumbar vetebrae and the Mtfa lumbar vertebra and sacnmi 
He was manipulated several times with relief from the aching pam and 
musde spasm. His list was almost completely effaced at the end of 
forty-eight hours He was instructed in the proper manner of execut 
bg ordinary daily movements so as to avoid future attacks. He under 
stood the vulnerable nature of his back lesion and the possibility for 
surgical bterventJon at a bter date 

Croup IV Conditions responding to mampulation with immediate 
relief and correction for a temporary interval but recurring attacks of 
increasing seventy 

This group comprises (i) sacro-Uiac subluiatlons of chronic b 
stability (2) spondylolistbcM and spondyloschisis 
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1 Sacro-Qiac subluxations Subluxationd of the sacro-fliac Joint of 
nic recurreoca, in contradistinction to acuta sacro*iliac strains are 
^ry often of such pronounced instability that the patient is threatened 
^th pain and disability whenever undue physical activity Is attempted- 
ine roentgenologic technic of Chamber lln 13 an old m demonstrating 
" presence of these lesions According to this technic sacro-fliac 


siereoscoplc views of the pelvis (posterior projection) are studied for 
asymmetry then a view of the putients jielvis is talen (anterior pro- 
jection) with weight bearing on one lower extremity then on the otLer 
By measuring the degree of movement of the symphysis pubis in 
these plates the extent of sacro-fliac motion is determined (Fig 6, 
A B and C) 

a Spondyiolistkesis and spondyhsebisis Spondyloflsthcsis occurs 
when a separation or break occurs in the fnmfnnr arch thus untying” 
the involved vertebra and allowing it to dislocate forward on the 
vertebra below Thu break In the Inmfnnr arch may be a congenital 
defect or an actual fracture resulting from trauma. It fa not always 
easy to differentiate the two types for in the former type there might 
have been a fibrous defect which was ruptured by a traumatic incident 
and in the latter the arch may have bom normally Intact until frac 
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tured by the traumatic modenL Either condition lends itself to con- 
scTNative management by various methods ranging from sustained 
traction on the thighs with the hips m flesion to manipulation with or 
without anesthesia. In those types of congenital eUology the effec 
tiveness of conservaUve therapy Is generally not permanently sus- 
tained and operame fusion must be done. In the cases of frank 
fracture immobiluaUon In plaster (or six to twel\-e weeks following 
satisfactory reduction should suffice so far as corrective cndeaNor Is 
concerned, 

lUustratwn A young girl mneteen years of age dated the onset of 
her low back complamt to an Inadent two years before at which time 
she fell and Injured her back. Smee then attacks occurred at Inten.’als 
of several months found that an attack could be preapitated by 
leaning forward and that seeraln^y this could be reduced by I> Ing 
down Tn bed. She described the pam os being in midlme at the lum- 
bosacral leveL There was no radiiation down the thigh but during an 
attack the pam radiat ed on either side anteriorly to the abdomen imd 
groin. Roentgenograms disclosed a spondyloschisis and spondjloU^ 
Involving the fifth lumbar \ertebni (Fig y A B C and D) 

A spinal fusion was performed 

Group V Conditions m whch mampulaUon ts not only mcffectivc 
but kcfmjul and thorejorc coniraindteated 
These conditions Include compression fractures of the verteorae 
acute arthritic processes tuberculosis syphilitic disorganiiation ad 
vanced rarefaction etc 

Manipulative therapy Is therefore of a sclecti\'e type its wc 
cess depends entirely upwn the correctness of the diagnrais of a 
low back condition. If it is tried upon all cases of low back pain 
Irrespective of their etiology the results may range all the way Irom 
that of mdifference to that of actual damage For all pracli^ pur 
poses the cases m which raampulative therapy produces the most 
effective corrective results fall m Group I Cases m Groups 11 and 
IV react m a most satisfactory manner and very often deme “ 
benefit as do those of Group I Cases In Group 111 may be afforded 
much relief if skillfully manipulated but because of the nature ol 
their lesions surgical mterventlon Is very often necessary 

In Group V manipulation should never be employed The a er 
statement is meant to emphasize the necessity for adequate study an 
accurate of low back conditions This brings us to a con 

**ffcration of the etiology nnd pathogenesis of backache 

Anatomic Aspects. — ^Tbe bodies of the vertebral column we 
Joined one to the other by means of the fibrocartilage or Interverte- 
bral disks as well as by the various Ugaments that connect the b^y 
and its processes with correspondmg parts above and below 
This makes for a strong supportive column that Is flexible and 
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resilient to weight bearing and movement. With the development of 
disease or the advancement of age, this flexibility may be modified to 
varying degrees of ngidity 

A typical vertebra a composed of a body, from which extend pos- 
terioriy the vertebral arches to enclose a large hole called the ver 
tebral foramen the latter containing the spl^ cord the vertebral 
arch consists of four essential parts a right and left root of the arch 
or pedicle at the aides of the foramen, and a right and left lamiofl at 
the back of the foramen, various processes project from the arch the 
spinous process a pair of transverse processes and two articular 
processes — a supenor and an ''Inferior pair Their articulating lur 
faces are termed interlaminar facets Trouble may arise In the body 
because of fracture dislocation Inflammatory process or neoplasm 
Likewise, the vertebral arch or its processes may be pnmaiily or sec 
ondarily aflected. When the vertebrae are in position on the sides be- 
tween the pedicles there is a row of holes the intervertebral 

foramina. A spinal nerve passes through each intervertebral foramen 
With alterations In the structure or ni«dianical function of the bony 
or ligamentary elements the spinal nerves may become directly In 
volvM and give rise to pain confined to the axial system or radiating 
to the appeodlcolar system. 

The Intervertebral disk or fibrocartflage is composed of a droim 
ferential portion the annulus fibrosus and the axial or central part — 
an elastic, soft, pulpy mass called the nucleus pulposus With ruptures 
of the posterior portion of the onnvdus fibrosus the nucleus pulposos 
may be extruded out Into the vertebral canal giving rise to pressure 
on the cord. In the lumbar region a typical low ba^ pain syndrome 
with radiation down one or both thighs may result 

The ligaments are mainly composed of the anterior longitudinal 
ligament ^riiich extends along the anterior surface of the bodies, the 
posterior longitudinal ligament extending along the posterior aspect 
of the bodies within the vertebral canal the Interstinous ligaments 
which attach to adjacent spinous processes, and the supraspinous lip 
ments extending from splM to spine and being attached to their tips 
superficial to the Intersplnous ugaments The ligamentum flavum 
lately a focus o! attention, extends between adjacent l a mina e a™ 
articular processes In the posterior part or the back of the vertebral 
foramen. 

The vertebral column in the adult presents a forward convex rtirra 
tore in the cervical region, a forward concave curvature 
thoracic region a convex forward curvature in the lumbar 
the sacrococcygeal curvature is concave downward and forward. The 
normal range of these curvatures is apparently an individual pattem- 
WTien however physiologic limits have been exceeded and the curves 
become exaggerated, pain and duablbty may result because of altera 
lions In weight bciring, unequal musde puli and dislocation of 
N’iscera, 
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Congenital Defects or Anomalies 

Wliile the pelvis is very often an Important consideration In analyi 
mg back conations, it is not deemed necessary to stress any onato^c 
characteristics save to mention the lumbosacral and sacro-Iliac joints. 
The sacro-iliac jomts are easily localucd In examinations by Identify 
ing the postenor supcnor spines and by palpating immediately below 
m a line that runs downward and somewhat laterally 

Deviations from the Normal Structure Which Are Productive 
of Pain- — Congenital Defects or Anomalies — W e ha>e presented 
a sketchy yet selective review of the normal structural findings of the 
back- Any variations from these normal standards present at birth 
are classified as congenital deformities or anomalies. It can be ap- 
preciated readily that, because of the possibilities of variation a 
formidable list of such anomalies might be compiled So far as the 
\‘ertebral bodies are concerned there may be anomalies of the body 
iivlf of the pedicles of the laminae of the intervertebral facets and 
of the transverse processes There may be anomalies of the ribs of 
the scapulae of the neck and of the lower eitremiues which second 
arfly in>olve the back How significant are these conditions clmlcally 
more to the point how much Importance should be attached to 
Ihra as causative factors of backache? 

This consideration should be kept in mind muscle balance is as 
Important a factor as bone integrity m the normal alignment and 
mechanical cffiaency of the spine Tlie various types of muscles ^ 
paired off mto opposmg groups Under normal conditions opposing 
muscles exert an equal pull Should one group become weaker the 
opposite group becomes stronger exerts a greater puli and defonmty 
re^U When nrwH-pial muscle pull affects the spine the wei^t bearing 
Imc is altered because of the resulting defonmty and an actual con 
ditlon of abnormal stress and strain sets m 
Congenital defects m many instances exert little or no painful m 
fluence m the earlier years Probably that is one of the rcawns why 
they are sometimes woefully neglect^ until later years at which time 
conservative efforts or even surgery may offer little in the way of 
Pennanent respite. While In the earlier stages congcmtal defects may 
give nse to symptoms nevertheless the deformity is al^>^ 
cat, is likely to increase with age and in most instances wul become 
a source of pain and disability m the more exactmg routines of adult 
life. Let us consider a few examples. 

I TorticoUis — ^The term implies a torsion of the neck and one 
thinks immediately of a shortemng or contracture of the stemomastoid 
■nusde usually unilateral but occasionally bilatenil There are n^y 
that are not outstandingly obvious even to the expenenew Om 
must look carefully for the characteristic features a rotated tUtrt 
ind displaced bead with facial asymmetry a shortened steniom^told 
muscle and a lateral curvature of the spine. \\TiIle the deformity of 
^ortmolhs usually arises from a defect of the muscle roentgenograms 
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of the cervical vertebrae are taken In all cases to determine the pres- 
ence of any anomaly of the bones We are concerned here not so much 
with types of different etiology as we are with the fact that such de- 
formity of whatever cause Is usually accompanied by a secondaiy 
curvature of the spine which If allow^ to go on uacorrected to adult 
life may produce a painful back. The rational therapy would be first, 
adequate correction of the neck defonnlty and then, correction of the 
late^ curvature of the spine 

2 SprengcTs Deformity — This is a congenital elevation of the 
scapula usually unilateral, but occasionally bilateral The pathologic 
findings include the following shortening of the scapula so that the 
transverse diameter is greater than the vertical a hooking over of 
the upper part forward bony cartiiaginohs or fibrous bands connect 
Ing the scapula to the vertebrae, and coexisting defects of ribs, verte- 
brae and muscles. As was the case with torticollis, scoliosis occurs 
probably In over half of these cases 

3 Congenttal AbnormaUttti Jnvolomg the Lumbosacral Joint — The 
lumbosacral Joint which joins the lower spine to the pelvis is rather 
freely movable in the directions of flenon and extension. The former 
movement is accomplished by means of a change m the intervertebral 
disk as well as by a slipping upward of the articulating process of 
the fifth lumbar vertebra on the opposing articulating process of the 
mmim. In these movements the stability of the jomt is maintatn^ by 
the mtegrity of these articulating processes and facets and their sup- 
portmg ligaments. It is addition^y reinforced by the iliolumbar Uga 
ments which paM from the body and transverse processes of the fifth 
lumbar to the fliac crests 

Theoretically if flexion were carried too far, the articular processes 
of the fifth lumbar might slip entirely off those of the sacrum allow 
mg the body of the fifth to slide forward on the sacrum In the ab- 
normal position known as spondylolisthesis (Fig 7) Actually in the 
presence of normal anatomic structures this is not likely except with 
the intervention of fracture such a condition in variable degree does 
occur, however in the presence of congenital defects either osseous or 
ligamentary 

The most common congenital anomalies mvolving this area have 
been classified by Dickson as follows 

1 Increased angje of the lumbosacral junction. 

2 Defective articulation between the fifth lumbar and sacrum. 

3 Sacralization of the fifth lumbar vertebra. 

4. Spina bifida occrulta of the first aacral segment 

5 Spinal clefts (Fig. 7) 

In of low back pnln of IndetennlDale etiology and when we 
discuss the lumbosacral rerion wo usually have this disability in 
mind lateral roentgenograpmc views of tbc spine should be studied 
for evidence of Increas^ angulation of the Joint When this is marked 



Poor Body Mechanics 

there is as wcU as a disturbance of the inter l a m i n ar facets a con 
strictioD of the lumbosacral foramina which can cause ^t pressure 
of the nerve as it males its cut and can ghe rise to debflitatmg pain 
of a radiatmii type „ , , , , 

Sacralimtion of a transverse process of tlic fifth lumto ver 
tebra may be dearly demonstrated in roentgenogram and nmt 
always be considered a possible factor in painful cations of the 
lower back. In lateral delta there is a failure of the toeral ma^ of 
the fifth lumbar to unite This means the body Is jomed to the laterrU 
ma^ces by fibtous tissuc which imdct stress and str^ may gra y 
yield with the production of spondylolisthesis Ot^r anoi^ra in 
solving the lower extrermUes have to do with ahortenmg 
affected side with subsequent lateral tilt of the pelvns and p 
tion of a secondary scohosls 

Poor Body Mechanics —The normal anatonuc 
have been reviewed and some of the factor^ ^ 

dons In them were pomted out as congemlaJ de'Kls m 

spinal curvature may arise m a previously nonnal ba 
unequal muile puH resultmg from 
TteTconsideraUons come under the head^ 
and are particularly troublesome at ti m es because tb^ P e^pfnmdtv 
sort of vs^oT^de m which fatigue give rise o 
nhich in turn causes greater fatigue This j^J^tSoiry 

aleat among all age groups and a source of clinical *y®P , 
more often than one would surmise In children it acuviues 

as lowered stamina and the Inability to carry on the o ^ . 

of the healthy child In the adult pain as well as 
qnent complaint and is referred to dther of fliimbosacrall 

dorsal region between the scapulae or the low lum ( 

In surveying the patient, one might begm at the 
upward. Of the feet^ folirr^g noladons are of 

longltuduial arch and metatarsal mea , , ,f chronically 

callosities presence and degree of toe defor^ti^ (A 
painful foot may cause a partial shift of gnH 1 q« 

extremity with unilateral strain transmitted to the pelvis and low 

'^^'Smninatlon of the ankles m the weight bearing 

mediately dlsdose any degree of 

noTKerlooi^rdis^ded If it is quite 

rotated mtemaHy causing internal rotation of to knee joint ^ 

femur This torsL of tofkuee Joint suWeets ■“ 

oated musde, to strain which evenluaUy raanlf«u 

mlttent or constant pam Internal rotatJorl o of Ihe ex 

extended period of thne produces a concomltot “ 

ternal rotators of the thigh including the plrWormis musde Because 
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of the cervical vertebrae are taken in all cases to determine the pres- 
ence of any anomaly of the bones We are concerned here not so much 
with types of different etiology as we are with the fact that such de- 
formity of whatever cause is usually accompanied by a secondary 
curvature of the spme, which, if allowed to go on uncoixectcd to adult 
life, may produce a painful back. The rational therapy would be, first, 
adequate correction of the neck deformity and then, correction of the 
late^ curvature of the spme, 

2 SprengePs Dejorvuty — This Is a congenital elevation of the 
scapula usually inmateral, but pccasionally bilateral The pathologic 
findings mclude the followmg Softening of the scapula so that the 
transverse diameter la greater than the vertical a hooking over of 
the upper part forward, bony, cartDaginoiis or fibrous bands connect 
Ing the scapula to the vertebrae, and coexisting defects of ribs verte- 
brae and muscles As was the case with torticollis, scoliosis occurs 
probably In over half of these cases 

3 Congemtid AbnonnaUtUs Involving the Litmbosacral Jomt — ^The 
lumbosacral joint which joins the lower spine to the pelvis o rather 
freely movable m the dtrectioos of flexion and extension. The former 
movement is accomplished by means of a change in the intervertebral 
disk as well as by a slipping upwanl of the articulating process of 
the fifth lumbar vertebra on the opposing articulatmg process of the 
saemm. In these movements the stability of the joint is Ttialntairted by 
the mtegnty of these articulating processes and facets and their sup- 
porting hearaents It is additionally reinforced by the IHohimbar lira 
ments wmch pass from the body and transverse processes of the firth 
lumbar to the fllflr crests 

Theoretically If flexion were earned too far the articular processes 
of the fifth lumbar might slip entirely off those of the sacrum allow 
ing the body of the fifth to slide forward on the sacrum In the ab- 
normal position known as spondylolisthesis (Fig 7) Actually in the 
presence of normal anatomic structures this is not likely except with 
the intervention of fracture such a condition in variable degree does 
occur however In the presence of congenital defects either osseous or 
ligamentary 

The most common congenital anomalies involving this area have 
been classified by Dickson as follows 

I Increased An gle of the lumbosacral junction 

a Defective articulation between the fifth lumbar and sacrum. 

3 Sacralization of the fifth lumbar vertebra. 

4 Spina bifida occulta of the first sacral s egm e n t 

5 Spinal clefts (Fig 7) 

In of low back pain of indeterminate etlolo^ and when we 
fllviK* the lumbosacral region we usually have this disability in 
mtrul lateral roentgenographlc views of the spine should be studied 
for c\’idcDce of Increased angulation of the joint AVhen this is marked 
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Structural types do not disappear on suspension or recumbency as do 
postural dc^tions 

iNTLAiaiAiORY CONDITIONS — Of the mflammatorj conditions tu 
berculosis more frequently mvoKes the spine than syphilis Syphilis 
is present usually as a Charcot lesion and docs not gi\-e rise to pain 
there has been extensive destruction with resultant disloca 
Uom On the other hand tuberculosis is rarely silent and referred pain 
may be complained of in the earliest stages As the lesion develops 
there a progressive destruction of the mvolved part until collapse 
occurs at which time a small kyphos becomes discernible in the mid 
line of the back. Besides this deformity there are referred pam and 
muscle rigidity The general constitutional symptoms of a tuberculous 
infection are present. Osteomyelitis occaslonallv attacks the vertebral 
bodies. 


Arthritis — Under inflammatory conditions a ivord might be in- 
serted here about the arthritides The types of immediate interest are 
hypertrophic spondyliUs and mfectious spondylitis In the former 
there is an attendant involvement of the joints external to the spine 
sudi as the knees fingers (Heberdens nodes) etc The latter in 
fectious spondylitis is known by many terms detonmng arthntis 
degenerative arthritis poker spine, spondylo&e rbiwmihque and 
when the shoulders and hips also are involved Mane-stnimpeii s 
disease. In the hypertrophic type, the roentgenogram shows a 
Uferation about the margins of the jomts such as lipping or a 
projection of bone about the margins of the articular surfaces Tm 
J oint space is diminished from destruction of the cartilages and ine 
joint surfaces became irregular and distorted Ankylosis seldom « 
curs Pain may be a constant symptom may occur only after 
of rest or may be activated by trauma Many times h^r^pnic 
changes are seen in the spmes of patients who have no backache com 
plaint at all In the Infectious or Mane-StiOmpell type the rwtgeiw^ 
gram shows an absorpUon of the Intervertebral disks ^d tony out 
growths f usin g nnH cooiiecUng one vetebra with the other e 
becomes rigid throughout its entire length In the dorsal spme wim 
involvement of the costovertebral jomts the nbs become hxto to 
the vertebrae and sternum thus producing an immobile thorax. In ^ 
earlier stages there Is some pain either m the back or radiaUng to the 
buttock and lower extremity In the later stages when onkylos^ be 
comes more or less generalized the obliteration of movement rclcj^ 
the patient from pain The picture of a paUent with a spmc of fwker 
stiSness and ass<^ed kyphos and with ankylosis of the shouldcra 
^ hips is one not easily confused with any other pathologic cond 
tion. 

ilALIONANcn — In younger people ns well as those in the bter 
'todei of Ufe the complaint of bacUche may originate from a mallg 
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the sdatic nerve emerges immediately beneath this muscle, stretching 
of the latter over an ex ten ded period of time may give rise to an 
mritation of the nerve. If prooaUoa of the ankle is severe and more 
marked on one side, unilateral strain producing a low back syndrome 
with sdatic irritation may result. 

Exammation of the patient fn the lateral view disdoses abnormal 
or exaggerated spinal curvaturea If the patient presents a sweeping 
lordosis or definite sway back, he Is entitled to the complaint of low 
back pain. The picture is a characteristic one. With the marked 
lordosis the pelvis is elevated m bock and held there by contracted 
sacrospinahs musdes, it is dropped downward and backward in front 
and so held by the shortened and contracted tensor fasciae latae. 
Because it has been stretched and weakened by the pelvis dropping 
downward, the lower abdominal wall is relaxed and pendulous The 
marked anterior convexity of the lumbar curve produces a compensa 
toiy marked posterior convexity of the dorsal or thoradc curve in 
order to mflintiun balance This produces the round back and flat 
tened cbesL In conseqnence of the latter, the head inclines forward 
and downward produc^g a third area of pain at the base of tbe neck 
at the level of the seventh cervical vertebra. (See Fig 24 A and B ) 

It has been observed that a marked pronauon of the ankle on one 
side may give rise to unilateral back strain So also, the shortening of 
one lower extremity however caused may, because of the lateral tilt 
to the pelvis which It produces, give rise to a low back syndrome 
as well os a postural s^osls. 

There Is a type of round bock seen In adolescents which is not 
purely postural This particular type of round back occurs during the 
penod of growth and results from vertebral osteochondritis The 
roentgenograms serve to differentiate It from tuberculosis which It 
may mimic clinically, and from Kflmmell s The latter cn 

tity follows trauma to the spine and will be discussed under that 
beading 

There Is no need to discuss in any detail hero the deformity of 
lateral curvature or scoliosis Suffice it to say that there are two types 
— postural and structural The postural typo is readEy amenable to 
such treatment as posture correction and corrective exercises. The 
structural type remains a problem of therapy so far as conservative 
efforts are concerned and thus far spinal fu^on alone seems to yield 
the most satisfactory result in odvon^ What seems to be most 
important Is not only the recognition of these types but their earhest 
possible correction. If the patient to bo examined leans forward flex 
Ing tbe spine In the standing position, the elevation of one side of the 
b;^ resulting from the oblique deformity of the thorax is accentuated 
In the postural type there u a general curve convex to the left, the 
left ihc^der is ek^ted the ri(^t aide of the shoulder girdle is cor 
lied t«u:k and the left side forw^ and when the patient bends for 
ward the right side of the back may be slightly higher than the left 
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Structural types do not disappear on suspension or recumbency as do 
postural deviations 

lNTLAsaiAToa\ Conditions — Of the inflammatory conditions tu 
berculosis more frequently in^ohes the spme than syphilis S>-philis 
IS present usually as a Charcot lesion and does not gi\e nse to pain 
nnfp^q there has been citenaive destruction with resultant disloca 
lion. On the other hand tuberculosis is rarely silent and referred pam 
may be complained of in the earliest stages As the lesion deselops 
there is progressive destruction of the mvolved part until col l apse 
occurs, at which time a smalt hyphos becomes discernible in the mid 
line of the back. Besides thiq deformity there are referred pam and 
muscle rigidity The general constitutional symptoms of a tuberculous 
Infection are present, Osteomjelltis occasionally attacks the vertebral 
bodies. 


AjLTHiiiTis — Under Inflammatory conditioiiis a word might be in 
serted here about the arthritides The types of immediate mterest are 
hypertrophic spondybtis and infectious spondyhiis In the former 
there is an attendant involvement of the jomis eternal to the sp^ 
mch as the knees fingers (Heberdens nodes) etc The latter m 
fectioos spondylitis is known by many terms deforming arumtis 
degenerative arthritis, poker spme, spondylosc rbizom^lique and 
whoi the shoulders and hips also are invxilvcd Mane*StrUmpell 5 
disease In the hypertrophic type the roentgenogram show3 a pro- 
liferation about the margliis of the Jomts such as bppmg or a massif 
projectwa of bone about the marf^ of the anioilar surfaces Tm 
joint space is dloiimahed from destruction of the cartilages and Ine 
joint spaces become irregular and distorted Ankylosis seldom « 
curs, Pam may be a constant symptom may occur only ^tcr peni^ 
of rest, or may be activated by trauma ilany limes hyqiertrop c 
changes are seen in the spmes of patients who have no backache com 
plaint at all In the InfecUous or JIane-Strumpell type the rwntgeno- 
gram shows an absorpUon of the mtcrvertebral disks md tony out 
growths fusmg and connecting one vetebra with the other i e 
becomes rigid throughout its entire length In the dorsal 
Involvement of the costovertebral joints the nbs become Into to 
the vertebrae and sternum thus producing an Immobile ttorax. In tto 
earlier stages there is some pain either in the back or radiating to the 
buttock and lower extremity In the later stages when ankylosis be- 
comes more or less gencralixed the obliteration of movement rclea^ 
the patient from pam. The picture of a patient with a spine of I»Ker 
stiffness and assodaled kyphos and with ankylosis of the ^oulders 
and hips is one not easily confused with any other pathologic condl 
lion. 


^Ialicnancv — I n younger people as well as those in the later 
‘decades of Ufe the complamt of backache may onginate from a malig 
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the sdatic nerve emerges immediately beneath this muscle, stretching 
of the latter over an extended peri^ of time may give rise to an 
irritation of the nerve. If pronation of the ankle is severe and more 
marked on one side unilateral stram producing a low back syndrome 
with sdatic irritation may result. 

Examination of the patient in the lateral view discloses abnormal 
or exaggerated spinal curvatures. If the patient presents a sweeping 
lordosis or de.fi.mte sway back, he Is entitled to the complaint of low 
back pain. The picture is a characteristic one. With the marked 
lordosis the pelvis Is elevated in back and held there by contracted 
sacrosplnahs muscles It Is dropped downward and backward in front 
and so held by the shortened and contracted tensor fasdae latac. 
Because it has been stretched and weakened by the pelvis dropping 
downward, the lower abdominal wall Is relaxed and pendulous The 
marked anterior convexity of the himbar curve produces a compensa 
tory marked posterior convexity of the dorsal or thoraac curve m 
order to maintain balance This produces the round back and flat 
tened chest. In consequence of the latter, the head inclines forward 
and downward, producing a third area of pain at the base of the neck 
at the level of the seventii cervical vertebra, (See Fig 34, A and B ) 

It has been observed that a marked pronation of the ankle on one 
side may give nse to unilateral back strain. So also the shortening of 
one lower extremity however caused may, because of the lateral tilt 
to the pelvis which it prodaces, give rise to a bw back pain syndrome 
as well as a postural scoliosis. 

There is a type of round back seen in adolescents which is not 
purely postural This particular type of round back occurs during the 
period of growth and results from vertebral osteochondntls The 
roentgenograms serve to differentiate it from tuberculosis, which it 
may mimic clinically, and from KUmmell 3 disease The latter en- 
tity follows trauma to the spine and will be discussed under that 
heading 

There Is no need to discuss m any dclah here the deformity of 
lateral curvature or scoliosis. Suffice it to say that there are two types 
— postural and structuraL The postural type is readily amenable to 
such treatment as posture correction and corrective eierdses. The 
structural type remains a problem of therapy so far as conservative 
efforts are concerned and thus far spinal fusion alone seems to yield 
the most satisfactory result In advamid cases What seems to be most 
important Is not only the recognition of these types but their earliest 
possible correction. If the patient to be examined leans forward, flex 
ing the spine in the standing position the elevation of one side of the 
bo^ resulting from the oblique deformity of the thorax is accentuated. 
In the postural type there £1 a general curve convex to the left, the 
left shoulder Is elevated the right side of the shoulder girdle is car 
ried back and the left side forward and when the patient bends for 
ward the right side of the back may be slightly hi^er than the left. 
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Structural types do not disappear on suspension or recumbency as do 
postural de^tions 

lNTua£UAToa\ Conditions — Of the inflammatory conditions tu 
berculoais more frequently mvoKca the spme than syphilis Syphilis 
IS present usually as a Charcot lesion and docs not ^%e nse to pain 
unless th^e has been extensive destnicUon with resultant disloca 
tion. On the other hand, tuberculosis is rarely silent and referred pain 
may be complained of m the earliest stages As the lesion devdops 
there is progressive destruction of the involved part until collapse 
occurs at which time a small kyphoa becomes dlscermble m the mid 
line of the back^ Besides thi^ deformity there are referred pain and 
muscle rigidity The general constitutional symptoms of a tuberculous 
mfiH-tinn are present Osteomyelitis occasionally attacks the vertebral 
bodies. 

Aarmuns — Under Inflammatory conditions a word might be In 
serted here about the arthntides The types of immediate interest are 
hypertrophic spondyhtis and infectious spondylitis In the former 
there is an attendant Involvement of the joints external to the spine 
luch as the knees fingers (Heberdens nodes) etc The latter m 
fectioufl spondylitis is known by many terms deforming arthritis 
degenerao^ arthritis poker spine spondylose rbiiom^que a™ 
whim the shoulders and hips also are involved Mane-StnimpcU s 
disease, la the hypertrophic type, the roentgenogram shows a pro- 
llferatioa about the mar gins of the joints such as lipping or a mass^ 
projection of bone about the margins of the articular surfaces Tm 
ioint space is diminished from destruction of the cartilages imd the 
jomt surfaces become irregular and distorleti. Ankylosis seldom x 
curs. Pam ma y be a constant symptom may occur only after peno^ 
of rest or ma y be activated by trauma. Many times hypemopme 
ohangca are seen in the spines of patients who have no backache com- 
plaint at alL In the mfectlous or ilane-Stnimp>cll the rwntgen(> 
gnm shows an absorption of the mtervertebral disks and tony out 
growths fusing anH connecting one vetebra with the other The sp e 
becomes rigid throu^out Its entire length. In the dorsal sp^^w^ 
involvement of the costovertebral Jomts the nbs become nxw 
the vertebrae and sternum, thus producing an immobile thorax. In tto 
earlier stages there is some pain cither m the back or radiating to the 
buttock and lower extremity In the later stages when anL>losta be- 
comes more or less generalized the obhteraUon of movement peases 
the patient from paSi, The picture of a paUent with a spme of poker 
stiffness and associated kyphos and with ankylcbls of ^e shouldere 
^nd hips Is one not easily confused with any other pathologic condt 
tion. 

^Iaugnancv — I n vounger people as well as those m the later 
wcadei of life the complaint of backache may onginate from a malig 
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nant growth in the spine. While such a neoplastic process may be of 
a primary type m most instances it is the result of metastatic or sec 
ondary impl^tation As the growth progresses the ftampi sequelae 
that are met with In tuberculosis may occur destruction of the bone 
with collapse of the vertebral body deformity rangmg from a small 
kyphos to curvature or angulation of the spine and m extreme condl 
tlons cord pressure symptoms The diagnosis is based upon a careful 
history to detect any primary growth studied appraisal of the pres- 
ence of constitutional symptoms and roentgenographic examination, 

Teatjua, — carefully taken history is always the first step m the 
establishment of a diagnosis Ruling out many conditions immediately 
and suggesting others as posstbOiUes It points the direction m which 
Investigation is to be carried out. If for example, the patient who com 
plains of backache dates the onset to the time of a traumatic incident 
and declares that previous to the acadent his back had never both 
ered hi^ one begins to think m terms of fracture dislocation or 
Bpram. The nature and extent of the trauma should be carefully m 
vestigated. No matter bow slight, its importance should not be mini 
mized untn due examination is earned out As an instance, falling In 
the sitting position even from no great distance can produce a com 
pression fracture of a vertebral body Forced flexion of the spine 
might produce a rupture of the mtervertebral fhsk and the subsequent 
movement of extending the spine may cause an extrusion of the 
nucleus pulposus Into the vertebral canal. Trauma to the lumbosacral 
region may fracture the vertebral arch and produce a spondylolisthesis, 
and so on Compression fractures of the vertebral bodies are lesions 
frequently overlooked. The chronic and debilitating backaches that 
result are sometimes so resistant to all conservative treatments that 
spinal fusion remains the only alternative — a rather drastic finale to 
a lesion which can be corrected Immediately following early recogni 
tion. Along with this group of sometimes obscure lesions belong 
fractures of the transverse processes 

There Is another clinical entity which follows spina] injury known 
as KttmmeTls disease The roentgenogram disdoses a rarefying 
osteitis of one or more vertebrae some of which may show w^ge 
deformities The lesion may occur weeks or months after the spinal 
injury at least the symptoms do not become manifest until after such 
poiods of time. The patient begins to complain of pain at the involved 
site and a dc\elopIng kyphos appears. It is generally seen in young 
adults and usually Involves the dorsal vertebrae, 

Niurologic Conditions — In the presence of low back pain with 
sciatic irritation the possibility of a nucleus pulposus extruaJon (Figs 
3 and 4) should be kept In mind throughout the course of the investi 
gntion Neurologic must be carefully looked for And c\en in 

tbcir absence u patient does not respond satisfactorily to con 
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servative treatment, a lumbar puncture should be done to determine 
the presence of any block an elevation of total protein or the pres- 
ence or absence of pathologic cell types WTien the total protein is 
elevated above 40 mg per 100 cc. the Injection of lipiodol or air Into 
the canal for rocntgenographic visualization 13 mdicated Any one of 
three conditions — ruptured nucleus pulposus spmal cord tumor and 
hypertrophied ligamentum fiavum — is Investigated in this manner and 
Upiodol visualization serves to diagnose such a block when the 
roentgenograms are mterpreted 

^Methods of Investigation — In prosecutmg any Investigation it 
is well to remember that pain in the back as elsewhere ma> be of 
an Intrinsic sort, that is ongmating In the affected area or it nia> 
be of an extrinsic sort, that is originating m a place other thnn and 
apart from the area apparently mvohed This latter type is recog 
nlzed as being referred pain or in relation to the matter under con 
sideratlon as symptomatic backache By being so mindful one is 
less apt to be misled because of a disea^ gallbladder or coronary 
disease or prostatitis or retroperitoneal lymph gland ln>t)ls’ement 
and so om 

The manner of further procedure would be first to listen to the 
patient (mterpoladag his accouat wfth pertineat questions) then to 
look and fin^ to complete the assemblmg of facts by means of 
whatever laboratory work is indicated Listening to the patient in 
order to acquire pomted facts about the particular backache iuNtilves 
the acquisition of a complete and detail^ history One would know 
the time and circumstances attending (he onset of pain the presence 
or absence of trauma and its exact relation to the occurrence of the 
lesion the order In which the symptoms were obser\ed bow the 
patient stands sits and rests m bed- If the illness has progressed in 
attacks the history of a typical attack should be obtained— onset 
duration, and the frequency of occurrence the site of the pain and 
whether or not it radiates and associated symptoms such as chills 
fever list or scoliosis etc. the relation of ih^ attacks to any acilv 
ity of the patient or to such factors as diet, local infections etc. 
whether the patient is improving or becoming worse previous treat 
ment and previous medication Likewise you would want to know the 
type of bed the patient sleeps upon — whether the mattress Is an Inner 
spring type or solid felt etc. the kind of bedsprlngs whether or not 
the bed sags imder weight Along the same hnes the upholstery of the 
patients motor car is investigate as well as the routine use of over 
stuffed upholstered furniture As Important fn this history is a de 
tailed family account and past history includmg habits environmental 
and occupational influences and most important, regional survey with 
*^ardlac, respiratory gastro-intestlnol and genlto-urinary inquiries 

This physical exaraination should include a detailed 5 tud> of the 
back. For this purpose the patient completely removes his clothes 
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nant growth in the spine. While such a neoplastic process may be of 
a primary type, m most Instances it Is the result of metastatic or sec 
ondary implantabon. As the growth progresses the same sequelae 
that are met with In tuberculosis may occur destruction of the bone 
with collapse of the vertebral body deformity ranging from a small 
kyphos to curvature or angulation of tlw spme and in extreme condi 
Uons cord pressure symptoms The diagnosis is based upon a careful 
history to detect any primary growth studied appraisal of the pres- 
ence of constitutional symptoms and roentgenogn^ihic examination. 

Trauma. — A carefully taken history is always the first step In the 
establishment o! a diagnosis. Ruling ont many conditions immediately 
and suggesting others os possibilities it pomts the direction in which 
investigation is to be carried out. If, for example the patient who com 
plains of backache dates the onset to the tiny? of a traumatic incident 
and declares that previous to the acadcnt hh back had never both 
ered hl^ one begins to think in terms of fracture dislocation or 
sprain The nature and extent of the trauma should be carefully in- 
vestigated, No matter how slight, its importance should not bo mini 
mixed antH doe ezaxmnaUon Is carried out As an instance follmg in 
the sitting posluon even from no great distance can produce a com 
pression fracture of a vertebral body Forced flodon of the spine 
might produce a rupture of the intervertebral disk and the snhsequent 
movement of extendmg the spine may cause an extrusion of the 
nucleus pulposus Into the vertebral canal Trauma to the lumbosacral 
region may fracture the vertebral arch and produce a spondyblisthesis, 
and so on. Compression fractures of the vertebral b^es ore lesions 
frequently overlooked. The chronic and dcbihtating backaches that 
result are sometimes so resistant to aQ conservative treatments that 
spinal fusion remains the only alternative — a rather drastic finale to 
a lesion which can be correct Immediately following early recogni- 
tion. Along with this group of sometimes obscure lesions belong 
fracluies of the transverse processes. 

There Is another clinical entity which follows spinal Injury known 
as KGmmella disease The roentgenogram discloses a rarefying 
osteitis of one or more vertebrae wme of which may show w^ge 
deformities The lesion may occur weeks or months after the spinal 
Injury at least the symptoms do not become manifest until after such 
period of time The patient begins U> complain of pam at the Involved 
site and a de\cIoping kyphos appears. It is generally seen In young 
adults and usually m>*oIve3 the dorsal vertebrae 

NEcraoLOcic Conditions — In the presence of low hack pain with 
sciatic irritation the possibility of a nucleus pulposus extrusion (Figi- 
3 and 4) should be kept in mind throughout the course of the Investl 
pition. Neurolofflc changes must be carefully looked for And even in 
their absence if the Daticnt does not respond satisfactorily to con- 
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servative treatment^ a lumbar puncture should be done to determine 
the presence of any block an elevation of total protem or the pres- 
ence or absence of pathologic cell types When the total protem Is 
elevated above 40 mg per 100 cc the mjecbon of lipiodol or air into 
the cflnnl for roentgenographic visualisation is indicated. Any one of 
three conditions — ruptured nucleus pulposus spinal cord tumor and 
hypertrophied ligamentum flavum — is mvestlgated in this manner and 
lipiodol visualization serves to dlagnn-;^^ such a block when the 
roentgenograms are mterpreted 

Methods of Investigation — In prosecutmg any mvestigation it 
is well to remember that pam m the back as elsewhere may be of 
an intrinsic sort that Is originating m the affected area or it may 
be of an ertrinaic sort that is originating m a place other than and 
apart from the area apparently mvolved This latter type is recog 
nized as being referred pain or m relation to the matter under con 
afderation as symptomauc backache By being so mindful one is 
leas apt to be misled because of a disea^ gallbladder or coronary 
disease or prostadtis or retroperitoneal lymph gland involvement, 
and so on. 

The manner of further procedure would be first to listen to the 
patient (mterpolating his account with pertinent questions) then to 
look and finally to complete the assembling of facts by means of 
whatever laboratory work Is indicated. Listening to the patient In 
order to acquire pomted facts about the particular backache involves 
the acqulsiUon of a complete and detail^ history One would know 
the time and circumstances attendmg the onset of pam the presence 
or absence of trauma and its eiact relation to the occurrence of the 
lesion the order in which the symptoms were observed how the 
patient stands sits and rests In bed If the Dlneas has progressed m 
attacks the history of a typical attack should be obtained — onset 
duration, and the frequency of occurrence the site of the pain and 
whether or not It radiates and associated symptoms such as chills 
fever list or scoliosis etc, the relation of these attacks to any acUv 
ity of the patient or to such factors as diet local infections etc, 
whether the patient Is improving or becoming worse previous treat 
and previous medication Likewise you would want to know the 
type of b^ the patient sleeps upon — ^whether the mattress is an Inner 
spnng type or solid felt etc. the kind of bedsprmgs whether or not 
die bed sags under wel^t. Along the same Unes the upholstery of the 
P^^t 8 motor car Is mvesUgated as well as the routine use of ovrr 
itimed upholstered furniture As important m this history is a de- 
lved family account and past history including habits environmental 
occupational influences and most important, regional survey with 
respiratory gastro-intestinal and genito-unnary Inquines, 

This physical examination should include a detailed study of the 
For this purpose the patient completely removes his clothes. 
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Female patients wear a brasaiire and shorts The patient Is studied in 
various posture attitudes and selected active and passive motions are 
carried out In other words the mechanical mte^ty of his back, is 
studied from the standpoints of weight bearing non weight bearing, 
ipuscuiar relamtion and movement Very often a lesion is localized 
not only because of the emanation of pain but also because of the 
muscular rigidity or spasm to bo noted about the afiected region. 

1 Inspection — ^The standing posture is studied from the posterior 
lateral mid anterior views The posterior view discloses any list or 
lateral curvature of the spine. list may be away from the side 
complained of (contralateral), toward the side complained of (homo- 
lateral) or in rare Instances it may be of an alternating type. Asso- 
ciated with this list IS a contraction of the sacrospinal is mu^es, more 
marked on one side usually, and occasionally to a degree of painful 
spastidty Contraction of the ^uteal muscles os well as the ham 
strings may be quite definite. These latter phenomena may be more 
readfly detected by comparing the ^uteal fold levels, and by noting 
whether or not the patient stands with the knee on the painful side 
flexed. Associated with the list is an Inequality of the shoulder levels 
one resting higher than the other Comparing the levels of the pos- 
tenor superior spines assists m detecting the presence of a lateral tilt 
to the pdvis. The postenor aspect of the patient likewise may reveal 
such details as a shortening oi the back a^ increased prominence of 
the buttocks and lUac crests— chan^ which are seen In some cases 
of spondyloUsthesis 

The lateral view more cffectivdy discloses postural defects Such 
conditions as forward Inclination of the head flat chest round back 
flaring scapulae lordosis relaxed lower obdommal wall, anterior pelvic 
tilt, etc., can be noted at a glance. 

From the ontenor view one confinns the presence of a list or of a 
scoliosis Any oblique deformity of the thorax is usually more promi 
nent from this aspect Lateral pelvic tilt may be chewed ogam by 
comparing the levels of the anterior supenor spines Internal rotation 
of the femora and pronation of the feet are defects looked for at this 
time. 

Leg Measurements If there Is present a lateral tilt to the pelvis, 
then the lower extremities must be measured in order to determine 
their comparative length Each extremity is measured first from the 
anterior superior spine to the Internal malleolus (actual length) and 
then from the umbilicus to the internal malleolus (apparent length) 
Care should be taken that the paUent Is lying straight — that Is wi^ 
the longitudinal line of the extranlUes at right angles to the transverse 
line of the pelvis The circumferential measurements of both thighs 
and legs are determined at this time as a part of the neurologic cxaml 
nation. 

2 Palpation — By means of palpation one la often able definitely 
to localize the pain as well as to detect tumor masses and muscle 
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spasm. It IS well to cany out this procedure with the patient standing 
and his back flaed about ao degrees The mterspinous and supra 
spmous ligaments are palpated throu^out the length of the spine as 
are also the spmous processes Any undue prominence of the latter 
or tenderness of the former is noted. The paravertebral gluteal and 
piriformis muscles m turn are palpated. The lumbosacral and sacro- 
iliac joints are qmte superficial and readily accessible to direct palpa 
tjon. The following ligamentary structures also are examm^ for 
tenderness the iholumbar sacro-ischlal aacrotuberous and the tensor 
fascia lata. In lumbosacrals the tenderness Is localized to the mid 
Hue when mterspinous bgaments are involved and lateral to the verte- 
bral bodies where there is strain of the flJolumbar Lgaments With 
sprain of the hgamentum aacrotuberosum and sacrospinosum tender 
ness extends from the lateral borders of the sacrum to the tuberosity 
of the Ischium. 

3 Ac^fve Movements — Next, the vertebral column is closely studied 
in Its vanous movements Such factors as the occurrence of pain 
musde qiasm and limitation of motion are noted There is first In the 
standing position forward flexion of the spine then byperextension, 
then latei^ bending to nght and to left followed by rotary toraion to 
right and to left In the standing position when the patient attempts 
floioa of the spine in a lumbosacral condition the lumbar spme will be 
Qoted to be rigid most action taking place at the hip jobts In sacro- 
ihacs the lumbar spine will be quite flexible and bendmg takes place 
until the hamstrings become taut, then the knee bends on the affected 
*^e. In hyperextension the lumbosacral typw remains ngid bendmg 
backward by bending the knees In the sacroiliac hyperextension is 
free. In lat«al flexion the lumbar region is ngid in the lumbosacral 
^>1)6 and motion is better away from the painful side In acute m 
2aniinatory sacroiliacs motion is generally more limited toward the 
side affected while m sacro-iliac strain the opposite is true 

The patient is changed from the standing to the sitting position and 
hi such position he bends forward again flexing his spine la this 
movement a list to one or other direction may be noted which was not 
present m the standmg position — an indication of the existence of 
muscle spasm possibly not previously detected The procedure is also 
as a comparison with the reaction of the patient dunng the 
"Uiilar movement while standmg When pain Is apparently emanating 
from the sacro-iliac region paUents are able to flex the spme quite 
m the sittmg position while in the standing position such a mo- 
don is inhibited by pain and muscle spasm of the bamstnngs Tbe 
^^on on these muscles Is transmitted to the ischial tuberosities their 
pouus of ongm and from there to the sacro-iliac joints With the pull 
of^ hamstrings eliminated by tbe sitting position the acUvity of the 
\*crtebrac and lumbosacral jomt fa studied to belter adv’antage. 

From the sitting position the patient is changed to the supme posl 
iico and his abflity at straight leg rafamg on both the nght and left 
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Female patients wear a brasslire and shorts The patient is studied m 
various posture attitudes and selected active and passive motions arc 
earned out. In other words the mechanical inte^ty of his back h 
studied from the standpoints of weight bearing non weight bearing 
ipuicular relaxation and movement. Very often a lesion is localixed 
not only because of the emanation of pain but also because of the 
muscular rigidity or spasm to be noted about the affected region 

1 Inspection ^ — ^The standing posture is studied from the postenor 
lateral and antenor views. The posterior view discloses any list or 
lateral curvature of the spine This list may be away from the aide 
complained of (contralalenil) toward the side complained of (homo- 
lateral), or in rare instances It may be of an alternating type. Asso- 
ciated with this list is a contraction of the sacrosponalls muidcs, more 
marked on one side usually, and occasionally to a degree of painful 
spastioty Contraction of the giuteal muscles as well as the ham- 
strings may be qdte definite. These latter phenomena may be more 
readfly detected by comparing the ^uteal fold levels, and by noting 
whether or not the patient stands 'cdtb the knee on the painful side 
fl ex ed . Associated with the list is an inequality of the shoulder levels 
one resting higher than the other Comparing the Ie\'el5 of the pos- 
terior superior spines assists in detecting the presence of a bteral Ult 
to the pelvis. The posterior aspect of the patient likewise may reveal 
such details as a shortening of the back and increased prominence of 
the buttocks and dlac crests — changes which are Been in some cases 
of spoDd>dolisthesls 

The lateral view more effectively discloses postural defects. Such 
conditions os forward inclination oi the bead flat chest, round back 
flaring scapulae, lordosfs relaxed lower abdominal wall anterior pelvic 
tilt, etc., can be noted at a ^ance. 

From the anterior view one conflmis the presence of a list or of a 
scoliosis Any oblique deformity of the thorax is usually more proml 
nent from t^ aspect. Lateral pelvic tilt may be checked again by 
comparing the levels of the anterior superior spines. Internal rotation 
of t^ femora and pronation of the feet are defects looked for at this 
time. 

Leg UeasureiHents If there is present a lateral tilt to the pelvis 
then the lower extremities must be measured in order to determine 
their comparative length. Each extremity Is measured first from the 
anterior superior spine to the internal malleolus (actual length) and 
then from the umbUicus to the Internal malleolus (apparent length) 
Care should be taken that the patient is lying straight — that is wii 
the longitudinal line of the exlr^ties at n^t angles to the transverse 
of the pelvis The circumferential measurements of both thighs 
and legs are detennined at this time as a port of the neurologic exami 
nation, 

3 Palpation — By means of palpation one is often able definitely 
to localize the pain os well as to detect tumor masses and muscle 
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Uon of low back conditions the following plates lend material assist 
ance to the Investigative work up detail views of the third fourth and 
fifth lumbar and first second and third sacral vertebrae m the antero- 
posterior, lateral and obhque planes If following examination of the 
patient, such neurologic findings have been gathered as would Indicate 
the presence of a ruptured nucleus pulposus roentgenograms of the 
spine are taken in various positions following the Intraspinal intro- 
duction of hpiodol or air Intravenous pyelograms are made if renal 
ptosis IS suspected 

Diagnosis. — By summing up the high lights of the preceding dis 
cussion on methods of mvesUgatlon we have the accumulated ma 
tcrial by means of which we arrive at a diagnosis and determine the 
mode of therapy 
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sides is checked Straight leg raising (raising first one and then the 
other leg without bending knee) is usually painful and inhibited to a 
fraction of its range on the side down which the low back pain is 
radiating. In some cases, straight leg raising on the opposite side 
causes pain on the affected side. To consider this test mdicative of a 
sacro-fliac lesion, any motion of the lumbosacral joint must be pre- 
vented during its performance. 

4. Fofifue Movements — Under this heading are mcluded the var 
ious signs or tests used in localmng lesions of ^e back. No sin gl e test 
can be relied upon to localise or diagnose the lesion The following 
special tests are carried out unless otherwise indicated, when the pa 
tient is in the lying (supme) position 

(a) Lagu^re s sign forcing the leg in ffexlon abduction and outward 
rotation elicits pain in the sacro-fliac joint. 

(b) Goldthwalts sign tension of the hamstrings ehcats pain m 
sacro-fliac jomt (strai^t leg raising teat) 

(c) Gaenslen’s sign hypereitension of hip elicits pain in the sacro- 
iliac joint. IxnmoblUxed by fleidon of other tiugh and knee 

(d) Ober^s adbuction test the patient is placed on bis aide with 
lower hip and knee flexed. The uppermost extremity with the knee 
flexed is extended and abducted at hip joint With the knee flexed 
the thigh 15 allowed to adduct If the fas^ is taut, adduction Is Urn 
Ited and the fasaa stands out as a definite band 

(e) Ely's (described by Ober as indicative of fasda lata con 
tracture) patient lying prone on table while examiner flexes leg on 
thl^ As flexion tfllcM place the pelvis uses from the table. 

(f) Compression of the Ulac crests and pressure over the pubis arc 
also routindy employed. 

5 Neurolo^c Examinciion — At least a cursory neurologic exnminn 
tion Is done m every instance. The patellar reflexes are checked as wcH 
as the ankle jerks It Is stated lliat about 50 per cent of the cases 
of ruptured nucleus puiposus showed absent a^e jerk. In a small 
percentage there Is urinary and fecal mcontinence A considerable 
number of these enw present sensory changes — either saddle anes 

or involved areas on posterior ibigb lateral calf and lateral 
border of the foot If any of these findings are present, lumbar punc 
turc is done. Analysis of the spinal fluid determines the further step 
of lipiodol injection and roentgenogniphic study 

6 Roentienoiogic Exembieiion — Poor x-ray plates are a waste of 
Hrw ffnd money In various conditions giving rise to backache, plates 
that simply show the shadow of the bones are useless. There must be 
dear shiup bone detail or else even an approximation to an accurate 
diagnosis may not be possible. At least two views the anteroposterior 
and lateral are necessary in studying spine conditions. In particular 
Instances not only these but opposite oblique views ore nec ess a r y In 
order to c hec k the Integrity of the intcrlamlruir facets In the e xa m inn 
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Uoo of low back conditions the following plates lend material assist 
ancc to the mvesUgative work up detail views of the third fourth and 
fiitii lumbar and hist, second and third sacral vtrtebrae In the antero- 
posterior lateral and obhque planes If following examination of the 
patient, such neurologic findings bav'e been gathered as would mdicate 
the presence of a ruptured nucleus pulposus roentgenograms of the 
spme are taken in vanoua positions following the mtraspmal mtro- 
ductlon of hpiodol or air Intravenous p>eIograms are made if renal 
ptosis B suspected. 

Diagnosis. — By summing up the high lights of the precedmg dis 
cusskin on methods of mvestigation we have the accumulated ma 
terial by means of which we amve at a diagnosis and determine the 
mode of therapy 
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ManIpulatioiL — Sprains involving Jofats vary in severity from 
marked stretching to actual tearing of capsule and Lgaments, with 
certain degrees of subluzadon. In order to lx successful, therefore the 
therapy for such conditioas must adequately anodpate the extent of 
the pathoiogy In brief the accepted treatment of sprain is rest by 
means of immobUlzation local applications for acederating arcula 
tory response, and sufficient time to allow the injured tissue to heaL 
Some types of sprain for Instance that of the ankle do well on this 
regimen Given a sprain mvolvmg a deeper joint, however, with marked 
musde spasm and some degree of deformity the carrying out of this 
routine of immediate unmoblliiation and prolonged rest may afford 
little correction or relief Rather more logically m such cases one 
would be prone to manipulate gently the involved Jomt, In order to 
correct whatever degree of malalignment or subloxation may have oc 
curred incident to t^ tearing or stretching of the ligaments or capsule 
In this manner the normal relations of the Joint ore restored the tom 
soft Ussoes are more correctly approximated and the muscle spasm is 
more effectively and permanently allayed. 

The technic herein described used without anesthesia and evolved 
over a period of nine years has been successfully used In several 
hundred cases. 

Gjktraindications — In discussing the subject of contraindica 
lions one presupposes satisfactory relaxation of the patient and a 
manipulati\‘c technic thni U neither rough nor unduly forceful. 
Strength should not be mistaken for skff] If these conditions do not 
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obtain it Is quite likely that undesirable and even dangerous results 
may ensue. Patients wth chronic low back pain should ne%er be 
manipulated until they are adequately exam i n ed and the ^eral con 
dition fully appraised by means of a complete investigation In this 
way such definite contraindications as fracture neoplasm tubercu 
losis suppurative arthritis, advanced rarefaction secondary to hyper 
paralhyroidism, etc. are ruled out and avoided Uncompermted ^r 
diac of course constitute a definite risk. Patients with inguinal 

hernia may be handled carefully and without undue danger 


PnEPAiATiON OP Patient— The manipuIaUon is carried out with 
the patient lying not on a table but on the floor In order to insure 
adequate purchase in gnpping the shoulder ilium etc , the patient is 
completely unclothed. Likewise, to prevent the mat from sliPP»f 8 0“ 
the floor a sponge rubber base is first laid down and upon this a 
leather mat and a cloth mat ore placed m turn. Very often th^ pa 
tients are m such acute pam that standing and moving are extremely 
difficult. For these reasons they are tau^t how to get down to the 
floor properly thereby saving themselves further 
strain. By bendmg the knee on the wcU side and resting ^th ^ 
It, they gradually bring the affected knee dovm to , , 

then by the good knee Once down upon both knees th 

forward on tbeir hands in the knee-hand pcsiuon. By flexing the 
dW and bringing the trunk forward the knees 
tended the trunk Is gently lowered to the floor and the prone poai 
tioQ IS thus assumed . , 

A sorv-ey of the patient In this prone position makes '1'^* 
most of the defornffU^ observed m the weight faring 
—the list (whether homolateral or contralateral) the ^Uc saCTO- 
spinalis muscles and the very evident general rigidity of ^ 

The sites of tenderness — whether In the lumbosacral o 
sacro-Ihac regions or in the gluteal or piriformis muscles o 
ligaments — are still quite positive. . l._,„ 

For ihts reason massage of the ^uteal muscles (Fig 8) ^ 

carefuUy md genUy tlic paUeot meanwhile being induced lo reiai 
u completely as possible \Vben the pelvis be^ns to roll more rfy 
from side to side with the gentle massage the deeper B 

eventually mdudes tie areas of tenderness and pam is te^n from 
tie pelvis the course of massage proceeds to the 
and finally to the mid Lboraac region so that the shou e ^ y, 
likewise brought Into a state of as complete 
Thu procedure is eminently successful in securing sa 
Umlnary relaxation m most cases. The greater part o i , 

pends upon the Intelligent cognition of the paUent 
^eUxau^at this time is lar^self mduced However durmg ^e 

course of the manipulation it wfll be noted that a more complete smte 
of reUxaUon very definitely results from parUcubr maneuvers, and 
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Manipulation- — Sptalna involving joints vary in seventy irom 
marked stretching to actual tearing of capsule and Ugainents, with 
certain degrees of subluxotion In oi^r to successful, therefore the 
therapy for such conditioos must adequately anticipate the extent of 
the pathology In brief, the accepted treatment of sprain is rest by 
means of Immobilization, local appifeations for a ced crating drcula 
tory response, and sufficient time to allow the mjured tissue to heaL 
Some types of sprain for Instance that of the ankle do well on this 
regimen. Given a sprain involving a deeper joint, however with marked 
muscle spasm and some degree of deformity the carrymg out of this 
routine of Immediate immunization and prolonged rest may afford 
little correction or relief Rather more logically, m such cases one 
would be prone to manipulate gently the involved Joint, In order to 
correct wlatever degree of malaJjgnmcnt or subluzaUon may have oc 
atrred incident to the tearing or stretching of the ligaments or ca ps ul e . 
In this manriCT the normal rdabons of the joint are restored the tom 
soft tissues are more correctly approximated and the muscle spasm is 
more effectively and permanently allayed 
The technic herein described used without anesthesia and evolved 
o\cr a period of nine years has been successfully used in several 
hundred cases. 

Contraindications — In discussing the subject of contraiodlca 
tlons one presupposes satisfactoiy relaxation of the patient and a 
manipiUative technic t^t is Dcftber rough nor unduly forceful 
Strength should not be mistaken for skill. If these conditkini do not 
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ptnor spine and holds the left shoulder with hL^ right hand He then 
executes a rotary or torsion movement bringing the patient s shoulder 
backward and at the same time ihnisiing tl^ ilium forward and down 
ward (Fig 9) 

Ductusion —An Impwrtant phase of this particular movement Is a 
sudden and prolonged downward and forward thrust to the flium 
which very often results m a snappmg sound at ujnca> rebtively pro- 
longed, which simubtes the tearing apiart of sheets of flypaper This 
movement tends to shift the left fliun forward or to flex it on the 
sacrum separating the posterior margins of the left sacro-iliac joint 
and therefore tensing and stretching especially the left posterior sacro- 
iliac Ilgam enL The left Iholumhar bgament likewise Is stretched be 
cause of the opposing movements of trunk and pelvis This latter 
movement is responsible for a simultaneous rotary movement of the 
bterlaminar joints of the lower Oioradc and all of the lumbar verte- 
brae as well as of the lumbosacral joint 


^Ianettvtp 2 — The patient maintains the position as in ilaneuver 
1 The manipubtor then reverses the movement bringing the shoulder 
forward and thrusting the left Uium backward and upward (Fig 10) 
discussion — ^This maneuver a tendency to separate the an 

tenor margins of the left sacro-Ibac joint and to sUelch therefore the 
left anterior sacro-iliac bgaments. The rotation and mobilixation of 
the lower tboradc and lumbar interbminar jobts and of the lum 
bosacral joint ore now m the opposite direction Relaxation of the 
^acrosplnalls group very often occurs at this time with beginning cor 
roction of the list. 

Risurni - — In these two maneuvers the left sacro-ilbc joint has been 
Primarily mobUlxed with secondary niobilliation of the lower thoracic 
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It Is undoubtedly enhanced by the disappearance of the painful spasm 
of the alTected sacrospinahs muscles 

ilANEuvE* I — The patient is taken from the prone position fol 
lowing deep muscle massage and Is placed on his right side The 
right knee and hip are extended fully The left knee and hip are 
flexed The left hand is placed over the left pectoral region This posl 
lion is arranged by the manipulator Next the manipulator with his 
left hand grasps the left fllum firmly In the region of the anterior lu 
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perior spme aad holds the left shoulder with his nght hand He then 
executes a rotary or torsion movement bringing the patient s shoulder 
backward and at the same time thrusting the ilium forward and down 
ward (Fig 9) 

Ducujsioh — An important phase of this particular movement Is a 
sudden and prolonged down wa rd and forward thrust to the ihura 
which very often results in a snapping sound at times relatively pro- 
longed, which simulates the tearing apart of sheets of flypaper This 
movement tends to shift the left ilium forward or to fl^ it on the 
socrum separating the piosterlor margins of the left sacro-Iliac joint 
and therefore tensing and stretchmg especially the left postenor sacro- 
iliac ligament. The left iliolumbar bgament likewise is stretched be- 
cause of the opposing movements of trunk and pelvis This latter 
movement is responsible for a simultaneous rotar> movement of the 
interlaminar joints of the lower thoraac and all of the lumbar verte- 
brae as well as of the lumbosacral jomt 

ilANiuvKR 2 — ^The patient maintains the position as In Maneuver 
1 The manipulator then reverses the movement, bringing the shoulder 
forward and thrusting the left Ilium backward and upward (Fig 10) 
^itcuiston — This maneuver a tendency to separate the an 
Je^r margins of the left sacro-Iliac joint and to stretch therefore the 
left anterior sacro-iliac ligaments The rotation and mobilization of 
lower thoracic and lumbar intcrlammar joints and of the lum 
bosacral jomt are now in the opposite direction Relaxation of the 
‘^u^pinalls group very often occurs at this time with beginning cor 
section of the list. 

In these two maneuvers the left sacro-iliac jomt has been 
primarily mobilized with secondary mobilization of the lower thoracic 
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lumhar and hnnbcsacnil interlaminar jolnta and of the lumbosacral 
joint 

hlANBUVEU 3 Aim 4 — The position of the patient is now reversed 
He is taken from the attitude of resting on bis nght side and placed 
on his left side The left knee and hip are eilended fully, and the 
right knee and hip are flexed. The ri^t hand is placed over the nght 
pectoral region The manipulator eiecntes the torsion or rotary move- 
ments already described and then follows with Its reverse 
Discussion — These maneuvers tend lo separate the anterior and 
posterior mnrgtng of the right sacro-IUac joint, thereby stretching the 
associated anterior and posterior sacro-IUac Lgaments The rotary 
movement of the lower thoracic lumbar and lumbosacral inter 
laminar articulations is here reversed and the Uiolumbar ligament and 
the sacrospmalis on this side are stretched 

Risumi — ilancuvers 3 and 4 primarily mobfllie the nght sacro- 
IUac joint with secondary moblliz^on of the lower thoracic, lumbar 
and lumbosacral interlarnlnar articulations in a direction the reverse of 
that obtained In Maneuvers i and 2 

Maneuver 5 — The patient assumes the prone position. The ma 
nipulalor then places his right hand forcefully over the left gluteus 
maiimus being careful not to brldR the sacro-fliac joint (Fig ii) 
He then byperextends the patients left thigh with his left hand (care 
being taken that tbe knee is fully extendi) 

Discussion — ^Thls usually produces severe pain oa the involved side 
espedaUy If there is a contracted tensor fasciae latae present. At times 
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the response is more painful if the marupuJator’s right hand pre 
down on the sacrum only while the leg is being hyperextended T 
is apparently the result of increased leverage on the sacro-iliac jo 

Maneuveb 6 — Similar maneuvers are earned out on the otHXt 
thigh ^ 

Risutni — Maneuvers 5 and 6 are pnmanly effective m the dir 
stretching of a contracted tensor fasciae latae as well as in the rota 
mobHisatkm of the sacro-niac joint Sea)ndanl> they serve to stret 
contracted flexor musdes of the hip 

ilANBDVER 7 — This maneuver is one in which the weight 0/ tJ 
patient s truni is used opposite the weight of the patient s le^ \ 
bring about flexion of the lower lumbar spine and of the hip 

With the patient lying prone the manipulator stands directly over th 
patients pelvis (to protect his own back irom strain) grasps the an 
tenor supenor spina and with the patient as fully relat«l as possibl 
raises the patient from the floor causing him literally to fold up ’ 
While maintaining this position the operator lolates the patient 
pelvis first to the left and then to the right If the patients weight L 
too great for the manipulator this some procedure is carried out using 
a bdt, so that two manipulators perform the same movements of 
flfiadon and rotation as desenbed* ( Fig. 13 4 and B) 

DUcusiion — This maneuver primarily mobilues the lumbosacral 
joint and the interlammax articulations first by flexion and then by 
opposing rotary movements. It is espeaally p^/ul in lumbosacral 
involvements although pam is occasionally complained of in cases 
of sacro-ilisc involvement Secondarily the maneuver stretches the 
contracted sacrospinalis muscles. 

Mankuvek 8 — The patient is in the prone position The manlpu 
lator taVa bold of the patient 5 feet and raises up the lower exlremi 
ties wheelbarrow fashion hyperextending the lower thoracic, lumbar 
aod lumbosacral Interlaminar joints (Fig 13) IS ext hyperestcnsion 
being maintained first one and then the oUict thigh is dropped so as 
to rotate the pelvis alw (Fig 14) The legs arc also carried from left 
to nght, 50 as to describe an arc in relation to the trunk, TTiis has a 
tendency to efface the list by mobOmng the lowrr thoraac and lum 
bar sphie hi the lateral directions. 

Dtscusjf(m — Hypcrextension 0/ the lumbosacral Joints is primarily 
intetKicd although the maneuver rotates the ilium forward on the 
Mcnim and tends to give clockwise rotation to the lacro-lliac joints 
humbosQcral laions i^ch on roentgenologic analysis show a decrease 
io the intervertebral space vnlh possiblj marked angulation of 
^crum on the lumbar 'pine and with consinclion of the lumbosacral 
foramina are not submitted to this particular maneuver 

hlAVEuv'EB 9 — Passive straight leg raising according to the Baer 
oi flexing the hip lolnt with the knee fully extended is car 
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lumbar and lumbosacral mterlomlnar jomts and of the lumbosacral 
jomt 

Maneuver 3 akd 4. — ^The position of the patient is now reversed. 
He is taken from the attitude of resting on his right side and placed 
on his left side. The left knee and hip are extended fully the 
right knee and hip are flexed The right hand Is placed over the right 
pectoral region The manipulator executes the torsion or rotary movC' 
ments already described and then follows with its reverse 
Discussion — ^These maneuvers tend to separate the anterior and 
posterior margins of the right sacro-Qiac joint, thereby stretc h i n g the 
associated anterior and posterior sacro-ihac ligaments The rotary 
movement of the lower thoradc lumbar and lumbosacral Inter 
laminar articulations is here reversed, and the iliolumbar ligament and 
the sacrospmalis on this side are stretched 
Risumi — Maneuvers 3 and 4 primarily rnobUne the right sacro- 
iliac joint with secondary mobilixaUon of the lower thoradc, lumbar 
and lumbosacral Interlaminar articulations in a direction the reverse of 
that obtained in Maneuvers x and a 

ilAHEUvtn s — ^The patient assumes tbc prone position The ma 
nlpulaior then places his ri^t hand forcefully over the left gluteus 
mailmus bdng careful not to bridge the sacro-Olnc }oint (Fig. n) 
He then hypereitends the patient* left thigh with his left hand (care 
bang taken that the knee Is fully extended) 

Discussion — ^This usually produces severe pain on the Involved side 
especially If there Is a contracted tensor fasdoe btae present At times 
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the response Is more painful If the mampulators right hand pres, 
down on the sacrum onlj while the leg is being hjperextended T 1 
is apparently the result of increased leverage on the '^acro-jhac Jou 

MANEPVEa 6 — Similar maneuwis are earned out on the opposi 
thi gh 

Riiumi — Maneuvers 5 and 6 are primarily effective in the dire 
stretching of a contracted tensor fasciae Jatae as well as in the rota 
mobilizatioQ of the sacro-fliac joint Secondarily they serve to stretc 
contracted flexor muscles of the hip 

hlANiruvER 7 — This maneuver is one m which the weight of th 
patients trunk is used opposite the weight of the patients legs t 
bring about flexion of the lower lumbar spine and finally of the hips 
With the patient lying prone, the manipulator stands directly over ^ 
patients pelvis (to protect hia own back from strain) grasps the an 
tcrior superior spines and with the patient as fully relax«i as possibk 
raises the patient from the floor causing him literally to 'fold up 
While maintaining iht«t position, the operator rotates the patients 
pelvis first to the left and then to the nght If the patient s weight is 
too great for the manipulator this same procedure is carried out using 
a belt so that two mampubtors perform the same movements of 
fiexioa and rotation os describ^ (Fig 12 I nnd B) 

Dttcussion —This maneuver priinanl> mobflixes the lumbosacral 
Joint and the mterlammar artici^tlons first by flexion and then by 
opposing rotary movements It is especially j^fuJ in lumbosacri 
involvements although p^ln 13 occasionally complained of in cases 
of saao-fliac involvement Secondarily the maneuver stretches the 
contracted <«icrQspmah5 muscles 

Mantuvse 8 — The patient is in the prone position The manlpu 
lator takes hold of the patient s feet and raises up the lower extremi 
tics wheelbarrow fashion byperextending the lower thoracic, iumbar, 
and lumbosacral interlanunar Joints (Fig ij) \eit hiperextension 
being maintained first one and then the other thigh is dropped, so as 
to rotate the pelvis also ( Fig 14) The legs are also carried from left 
to right so as to describe an arc in relation to the trunk This has a 
tendency to efface the list b> roobillxiDg the lower Ihoradc and lum 
bar spme in the lateral directions 

•Dircimion — Hypereitension of the lumbosacral joints u primarily 
intervled although the roaneuvTr rotates the ilium forward on the 
sacrum and lends to gjvo clockwise rotation to the sacro-fliac jomls 
Lumbosacral lesions which on roentgenologic analysis show a decrease 
In the intervertebral <pace with possiblv marked angulation of 
sacrum on the lumbar spine and with constnetion of (he lumbosacral 
foramina arc not submitted to this particular maneuver 

^Laneuver 9 — Passive straight leg raling according to the Baer 
lechmc of flexing the hip joint with the knee fully extended Is car 
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ried out on both sides The pumping movement Is used to increase the 
range of flenon when pain is encountered and better relaxation is de- 
sired. 

Disausion — It is noteworthy that, when this maneuver Is carried 
out without anesthesia, and when passne straight leg raising Is carried 
oat on the affected side the pelvis on this side occasionally rises 
upward from the floor and rotates to the opposite side. This results 
from the patient s attempt to substitute abduction for forced flexion m 
order to escape further pain Hence the assistant operator holds down 
the Ihac crest on the affected side 

Risumi — This maneuver of course is primarily mtended for sacro- 
iliac mobllliation 

Maniuveh 10 — The manipulator places one hand and forearm 
about the legs of the patient steadying the patient s feet by means of 
ha other He then brings the patient s knees upward, flexing 

the hip joints so tbgt the ihiglw approximate the abdominal (Fig 

15 A) Then hfting upward so that the patients pelvis is suspended 
dear of the floor he rotates the pelvis laterally on the trunk first in 
oae arid then m the opposite dlre^^on (Fig 15 B) 

iJinwsrf— This maneuver is mtended pnmanJy for moblliraUon of 
the lombosacral joint and the lower lumbar and sacral mterlaminar 
STticulatloos 

Manxuyer II — In low back conditions resulting from postural 
strain or otherwise associated with an abnonnaJly rounded dorsal 
*plne the patient very often complains of pain also m the mid-dorsal 
region between the scapulae With the patient m sitting position (Fig 

16 A) the mani pulator braces his knee against the patient s thoraac 
spine (Fig 16 B) and then grasping the shoulders draws them back 

extending tJig spuie agauist his fanpi* In a movement tending to 
reverse the position from that of abnormal flexion toward that of 
byperextension. The patient assists the maneuver by dropping tus 
ncad and neck backward toward the manipulator 

Riiitmi — This maneuver tends to relieve the dorsal kyphos by ex 
landing the thoracic vertebrae and it also mobilues the costoverte 
hral joints It is employed only when indicated and is not rouUnely 
performed 

Following Manipulation — The patient lies In the supine fXMi 
don. He a now shown bow to progress from the supine to prone 
Potion and from prone position to that of standing with the least 
effort and likelihood of further strain. It is definitely believed that 
backaches are prolonged because of trauma produced by im 
Pmperiy executed movements Accordingly the patient is shown how 
‘0 progress from the supine (Fig 17 A) to prone position— to roll 
In other words without twisting his back. The manipulator 



on rOk«ri«r %3 

Lv«tn« m 


Manipulative Therapy for Back Conditions 





Manipulation 


tSI f 1 
Val*»« mj 



»7 (Ce*l ) — (£) WhfD th* biodt tpproacb ti» l6«« tb< patitol p«t* Uw 
‘pr**Jd pticin? U KTuareh oo the flo* U> bwb hjacU oo Oie fl«fd Uirt 
'io'om-iid, thm unn* tbt um* tod U>» booWm ift e trod tin nine oo 
L the bJps inWftd o( nBplo>Ui8 tbt htck tDiot>e> Dorxull> co in i n g Into play 

*• •« a nwNTBwit. 

Ij^ving had the patient place his arms above his head rolls him 
wer like a log shoulders and pelvis moving synchronous!) thus avoid 
“g any torsion or tvi^t (Fig 17 B) The patient is asked now to 
from the prone to the standing posiUon b> first coming to the 
“^hand position (Fig, 17 D) keepmg the spine arohcd in flenon 
u much as possible ^lien the hands approach the knees the patient 
a asked to put the good foot forward (the foot opposite the site of 
placing it squarely on the floor to by both bands on the 
knee and to push downward (Fig 17 £) thus using the arras 
»yu the shoulders to extend the spine on itself and on the hips instead 
01 employing the back muscles normally coming into pby in such a 
jjuvement. Patients invarbblv welcome the relative case with which 
^fi®y are now enabled to change position 

iiAKTpuLATiv'K ROUTINE — FoUowiog manfpubtion the com 
parative ease with which the patient moves about attests the relief of 
n^Uicle spasm and the acute radiating pain This outcome would prove 
quite short Ih-ed In many instances It the patient failed to observe 
fnore or less complete rest for a given Interval \cute back cases must 
avoid activity and observe a period of rest For this reason when pa 
are manipubted in the hospital the bed is immedutely made 
for them There are boards under the mattress. The mattress Is 
an bnerspring ivpe but one nadc of fell The authors feel 
that the mner^pting nullrcss is the most debilitating of modern con 
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F.^ , (C<^)^(E) Wia to hurfj ■5^'S,“L,‘'bT 1'’ 'to fkuUw 

l«>d foot fonrinl piadn^ ft wuirtfv on lh« , i nd lK< |4w n 

ukI trail** dn wint thuj w« tne *n» «»d . ^ii miBB Inl t^y 

Oidf ud os Um hips tsAnd of emplc»>io* tbe batk mu'i.lr* 
fo udi * movnoent 


after having had the patient place his arms abo\e 

overhkealog shoulders and pelvis moving synchrnnuu y 

lag any tor^on or twist (Firi? B) The patien is 

change from the prone to the standing position by . . flexion 

knee-hand position (Fig, 17 D) keeping the spiiK- 

as much as possible When the bands approa^ the Un 

Is asked to put the good foot fonvard (the foot ji,(j 

pam) plaaig it sqSmrly on tbe floor to lay 

flexed knee and to push downward (Fig, *7 hirw inslrail 

and the shoulders to extend the spine on Itself ami on I 

of employing the back muscles normally cnmlnf. Into P ^ 

mo^■emenL PaUents Invariably welcome the relative mse with wl.lcli 

they are now enabled to change position 

Post uantpuumtve Routive — Following *''!'l|pf7)f 

paratlve ease with which the patient moves aUiul alP"' uuilrl nrovc 
muscle spasm and the acute radiating pain ThiHonlcon ,k(rvc 

quite shortlived in many instances if the i;ati.nt fnih^ b' 

more or less complete rest for a given Inttrvni \rutr h 

avoid actlvit> and observe a period of n si knr tlii< tc i j 

lienti are manipulated in the bo pital tin Ix'l „nMrr > h 

rcad> for them There are iMiards umler tiw* iinltrr » „,i,„r* (iiI 

ncstr an Inner prlng tyix: but one n id. of felt ' J ' 
that the inner prlng mattrcs-i Is tlic nv t drbillt ilint' "I ' 



Fu. i8 — The kaee hand pcahion coed In the m r wt method of cfttln; up from 
the floor or gettiot in and oi/t of bed. 



P». io.-~Tbe (deal (>110 of beat (a the In/n-red bmp. Whh the Uaodard type It 
b applied at a dlttanot ^ 50 Inchef from (he patienCi bach for the duradoo of jo 
mimttra nery 4 boon IhrougdMnit the day Tture pDlnn are pkeed In criverou fathira 
and XT thw the patioit ptacea the upper part f bb pel -it and lover abdomen In 
H b poaltkm, the patient'i hunbcMcra] red^ should be well arched ttrrtrhiw and 
irlaxlnK hb tacroepualb maarifa. Tbt hot water bottle or ckctrlc beat pad b utfhtr d 
In Ihb ume manner IS no infra red bmp b avanabla. In warm neathcr «ben radiant 
beat may prorr objectionable dbtbenoy may be applied roiTtinely nith ibc patient In 
thb prone paaitloo. 

tri\*aiic« and constitutes a curac of the present era. Pillows are 
assembled In the middle of the bed and the patient Is shown how to 
get Into the bed properly 

He steps up on the stool with the right foot (giNcn on Involvement 
of the left smc> followed by the left foot. Both hands and the right 
knee are placed on the bed Bearing all wrlghl on the right knee be 
then bnngs up the left knee and assumes the knee-hand position on 
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the bed (Fig i8) Moving over to the middle of the bed be lies 
prone o\er the pfllows thus flexing the low back. A pillow i3 placed 
beneath his feet so that the resultant nuJd knee flexion relaxes the 
hamstring muscles Infra red heat at a distance of 30 inc hes 15 applied 
for 30 minutes (Fig 19) This tatter routine is repeated every four 
booTi Twice a day the patient practices alternate straight leg rais- 
ing, and be 13 manipulated as often as the condition warrants Special 
attention is paid to nursmg details and no type of bed pan other thnn 
the gicoal orthopedic bed pan is ever allowed The ordinary typie of 
bed pan very ohen aggravates or precipitates an acute attack as 
quickly as would any other awkward movement and should be avoided, 
hi getting out of bed the patient assumes first the prone position, then 
the knee hand position he then moves the knees over to the edge of 
the bed and bearing weight on the left knee lets himself down on the 
right foot followed by the left 

The usual duration of hospitalization for the chrome case is ten 
to fourteen days that for the acute case from two to three days 
On discharge the patient is generally equipped with *ome type of sup- 
port such as a canvas belt or a high-^ck corset He continues the 
routine of beat and exercises at home as he did in the hospital A 
rather important phase of post mampulative treatment is the education 
of the patient to the busmess of savug himself from further trauma 
^ sprain in performing his daily activities Besides the proper meth 
^ of getting m and out of bed he is taught bow to arise properly 
from a sitting position and vice versa (most important in lumbosacral 
lavolvements) how to lean over properly and to arise from a stooping 
position and how to dnve his car with the least fatigue Patients seen 
In the oflttce and the home are made to follow the same routine of com 
I«te rest heat and exercises that is prescribed m the hospital With 
Ihe satisfactory alleviation of pain relaxation of muscle epasm and 
wrrectwn of the list the patient is allowed to introduce himself 
osual normal employment, 

J^ucHuion — ^This manipulative teebme is not offered as a cure for 
^ back pain. Rather It is presented as another adjunct 

to the physician 5 armamentarium In the treatment of one group of low 
I J\^otiiiJons It is not always sufficient in itself but must be fol 
up by other orthopiedic measures Postural defects not the Im- 
^*dlate result of acute muscle spasm — such as pronated feet internally 
totaled femora relaxation of the lower abdominal wall lordosis with 
^antenorly tilted pelvis contracted sacrospmalis muscles flat chest 
^ round back etc,— are noted and corrected By the systematic 
^®gthenirig of the abdominal muscles the stretching of the short 
« , ^jtcrospinahs muscles the piclvlc tilt is corrected and the abnormal 
. ^ obliterated An occasional patient presents a marked an 

r lijt of the pielvis and as demonstrated by the Ober abduction 
tests a definitely contracted fascia lata. Routine corrective 
"Seises are definitely impeded by the shortened fasda and in these 



Fn. i8 — ^Tb« knee-hiiM poiitloa ined fa Um ccmct mttiiod of gHrtng op from 
tlic floor or grtttng in And out of bed. 



Fm. igj — ^The idol t^pe of be&t b the loin rtd kinp. WUh the tferwbrd t^pe, U 
b applied at i «fft>anre I ]o tndm from the palkst'i bedr for the dontlon f 30 
mloiita every 4 boon throtifdiotit the day Three pdowi are plaeed In crbecrcw feahloo 
and o\cf thm the paUeSt pbcea the upper part of bb pdvu and tower abdc n wa. In 
uch poilttoo, the paUetU'l lcun b o *ac i a l rqdn ihmdd be wcU anhed, atrctchlnx and 
rcbilDf hb lacroepuaUs ntotcia. The hot water bottle or electric beat pod b olflbed 
In thb iame manner If no infra red bmp b vaibblc. In warm meathcr when ratSant 
heat may prove objectloMbb, (Bathermy may be applied rootlnely with tha patient In 
thb prone 

trivance* and constitutes a curse of the present era- Pillows are 
assembled in the middle of tho bed, and the patient is shown bow to 
get Into the bed properly 

He step* up on the stool with the right foot (given an Involvement 
of the left side) followed by the left foot Both hands and the right 
knee are placed on the bed Bearing all weight oa the right knee be 
then brings up the left knee and assumes the knee-hand position on 
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(a) The patient rolls his pehas o\cr a pillow b> pulling up in front 
with his abdominal muscles and down In bacL widi the buttocks This 
also flattens the low back. 

(b) Lying upon his face he lifts upward first one lower eitrenutv 
and then the other keeping the knees extended Both exercises are 
done either on a hard or on the floor The> are done fise to ten 
times twice a day 

PosTUEE CoEBEcnoN AND EXERCISES — In Order to Icam bow to 
eliminate the fatigue posture of flat chest round back relaxed lower 
abdominal wall and sway back the patient stands with his back to the 
wall his feet bemg some three mches from the baseboard \\ ith toes 
str aigh t ahead and knees slightly bent he rolls his weight to the outer 
borders of the feet by pulling up under the arches and rolling the 
legs outward by pinching the buttocks together Then he rolls his 
pielvis to flatten the low back against the wall by pulbng tip and m with 
his abdominal muscles and down with the butlotis Holding this posi 
tion he then steps away from the waU. 

(a) Shoulders cud Breathing Amis extended backward the hands 

are grasped the back. The shoulders are thrown back as far as 

possible and a deep breath is taken Then the piatient bends forward 
carrying the stretched arras high over ihc head mea nwhile looking 
upward This exerdse is repeat^ ten times 

(b) Round Shoulders For fifteen minutes twice each da> the paUent 
may lie on a hard flat surface (table or floor) with a narrow sandbag 
|ust between the scapulae and extending baJfwa> down the spine The 
feet should rest flat on the floor or table in their nomiai posiuon with 
knee bent 

(c) Abdomen The paUent may lie flat on back on a hard surface 
preferably a table or the floor The legs are spread as far apart as 
possible shoulders well back. Then the legs are raised from the floor 
keepmg the body flat on the floor This hould be repealed ten tunes 

(d) Lordosis Ihp Kxiension and Flexion Stand erect, arms folded 
on chest Take deep breath and raise right leg with knee bent until 
thigh rests on abdomen Hold for a few seconds and then repeat with 
left leg Repeat ten tunes each. 

(e) Scoliosis Place hand of same side high up under arm where ribs 

ore most prominent. Place other band flat on side of head and then 
push with both thus atlemptmg to o^crcorrect abnormal curNT 

of ^ine. 

(f) Normal Silting Position Sit well back in chair v) that buttocks 
touch the back of the chair then the entire back should fit snugly 
against the back of the chair Throw the shoulders back and keep the 
bead high and not tilted forward so that the chin rests on the chesL 

Toot Exercises —The deformity of pronated ankles (egging In 
waru of both ankles) results from an imbalance of the peroneal and 
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instances section of the fasaa according to the Ober technic hastens 
the correction of the abnormal pelvic Ult, allowing for more efiecuve 
shortening and strengthening of the abdominal muscles FoUowmg 
failure of the conservative regimen, the various operations for the cor 
rcction of known anatomic defects must be considered This alternative 
fortunately has not been a frequent one In our experience The likeli- 
hood of a favorable prognosis in the conservative treatment Is much 
enhanced, of course the earlier the condition is seen and treated. As 
a rule it is much easier to correct the condition completely by treating 
the Initial attack than by treating the latest of a series of attacks over 
a period of yean 

Exercised. — Exercises pby an important role in the treatment of 
backache. In the earlier past o( this discussion we noted that many 
painful backs result from postural unbaiance The need for strengthen 
Ing the weakened muscles and re-estabbshing muscle balance should 
be obvious Corrective apparatus that nmy be prescribed is also in 
tended to serve as a constant reminder for the patient to observe 
noTtnid posture as •well as to act as a suf^jort during periods of fatigue. 
The patient that understands why he is to take these routine exer 
dses and the manner in which muscular tone is gradually increased 
will better appreciate their Importance and become more faithful In 
their daily p^ormanoe. Time should be taken to explain these things 
to him, 

STnAioiiT Leo Kaising — ^The cxerdse is included as part of the 
post marupulative routine outlined previously Usually these low back 
condiUons have an associated shortening of the hamstring muscles 
which m thrir tension transmit strom to the aacro-illac faint These 
exercises arc Intended to stretch regularly and frequently the ham- 
strings In order to overcome any contracture or muscle spasm. Sec 
oiida^y they serve as a mmore of progreaa for when the patient can 
do straight l« raising to a lull 90 degrees again without discomfort 
his back condItlaQ is usually completely relieved The exercises are 
done twice dally ten times ^ih each lower extrenuty and performed 
alternately They are usually done after the Infra red therapy has 
been given to the lumbar and sacro-illac regions. 

Gluteal Exeecises. — ^Thesc exercises are prescribed not only for 
cases of low back pain but for coccygodynla as well In the former 
there Is a unilateral relaxation and atrophy of the gluteal muscles 
secotidary to the painful focus In the latter it is possible that atrophy 
of the gluteal* renders the tip of the cocqtx exposed to further trauma 
every Urac the person assumes the sitting position The gluteal muscles 
arc exenrUed and their lone brought bock to normal by the foUovrlng 
exercises 
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fa) The patient rolL Im pel\i5 o\er a pillow b> pulling up in front 
with his ab^minal mu*des and down in back with the buttocks This 
also flattens the low back. 

(b) Lj-ing upon hia face he lifts npward first one lower extremlt\ 
and then the other keeping the knees extended. Both cierases are 
done cither on a hard bed or on the floor They are done fi\e to ten 
times twice a da> 

PosTtJM: CoREECTiON A^^> Exeucises — In order to learn how to 
eliminate the fatigue posture of flat chest round back, relaxed lower 
abdominal wall and swaj back, the patent stands with his back to the 
wall his feet being some three inches from the baseboard \\ ith toes 
straight ahead and knees slightl) bent he rolls his weight to the outer 
borders of the feet bj pulhng up under the arches and rolling the 
legs outward bj pmchmg the buttocks together Then he rolls his 
pelvis to flatten the low ba^ against the wall by pulling up and in with 
his flbHnrr^innl musclcs and down with the buitoda Holding this posl 
tion he then steps away from the walk 

(a) Shoulders arid Breatkmg •\rms extended backward the hands 
are grasped behind the back. The shoulders axe thrown back as far as 
possible and a deep breath is taken. Then the patient bends forward 
carrying the stret^ed arms high o\er the be^ meanwhile looking 
upward This exercise Is repeat^ ten tunes 

(b) Round Shoulders For fifteen minutes twice each da> the patient 
may Ue on a hard, flat surface (table or floor) with a narrow sandbag 
just between the scapulae and extendmg halfwa> down the spine The 
feet should rest flat on the floor or table in their normal position with 
knee bent 

(c) Abdomen The patient nia> he flat on back on a hard surface 
preferabl> a table or the floor The legs are spread as far apart as 
possible shoulders well back. Then the legs are raised from the floor 
keeping the bod> flat oa the floor This should be repeated ten limes 

(d) Lordosis Hip Extension and Flexion Stand erect, arms folded 
on chest Take deep breath and raise nght leg with kn« bent until 
thigh rests on abdomen. Hold for a few seconds and then repeat with 
left leg Repeat ten times each. 

(e) Scoliosis Place hand of same side high up under arm where ribs 
are most prominent. Place other hand flat on side of head and then 
push with both hanfi> thus ailempling to overcorrect abnormal curvx 
of spine 

(f) ^ ormal Sitting Position Sit well back In chair <o that buttocks 
touch the back of the chair then the entire back should fit snugi> 
against the back of the chair Throw the boulders back and keep the 
head high and not tilted forward so that the chin rests on the chesL 

Foot Exebcises — The dcformltj of pronaled ankles ( agging m 
waru of both ankles) results trom an imbalance of the peroneal and 
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instances, section of the fascia according to the Ober technic hastens 
the correction of the abnormal pelvic tilt allowing for more effective 
shortening and strengthenmg of the abdominal muscles. Following 
failure of the conservative re^men the various operations for the cor 
rection of known anatomic defects must be considered. This alternative 
fortunately has not been a frequent one in our experience The ifl-pH 
hood of a favorable prognosis in the conservative treatment Is much 
enhanced, of course the earlier the condition is seen and treated. As 
a rule It a much easier to correct the condition completely by treating 
the initial attack than by treating the latest of a series of attacks over 
a penod of years 

Exerdsea. — Exercises play an important role in the treatment of 
backache In the earher part of thk discussion wc noted that many 
painful backs result from postural unbalance. The need for strengthen 
ing the weakened muscles and re-establishing muscle balance should 
be obvious Corrective apparatus that may be presenbed is also in 
tended to serve as a constant reminder for the patient to observe 
normal posture as well as to act as a support during periods of fatigue 
The patient that imderstands why he is to take these routine exer 
dses and the manner in which muscular tone is gradually mcreased 
will better appreciate their importance and become more faithful in 
their dally performance Tune should be taken to explain these things 
to him 

Stkaioiit Lxo Ratsthc — ^Thc exercise is Included as part of the 
post manipulative routine outlined previously Usually these low back 
conditions have an associated shortening of the hmnstnng muscles 
which in their tension transmit strain to the aacro-ihac joint These 
eierdses are mtended to stretch regularly and frequently the ham- 
strings in order to overcome any contracture or muscle spasm. Sec 
ondarfly they serve as a measure of progress for when the patient can 
do straight leg raising to a full 90 degrees again without discomfort 
his back condition is usually completely relieved. The cxerdses are 
done twice dafly ten times with each lower extremity and performed 
alternately They are usually done after the infra-red therapy has 
been given to the lumbar and sacro-iUac regions. 

Gluteal EbcmciSES — ^These exerdses are prescribed not only for 
cases of low back pain but for coccygodynia os well. In the former 
there Is a unilateral relaxation and atrophy of the gluteal muscles 
secondary to the painful focus In the latter It 13 possible that atrophy 
of the giuteals renders the tip of the coccyx exposed to further trauma 
every time the person assumes the sitting position The gluteal muscles 
are eierdsed and their lone brought ba^ to normal by the following 
exercises 
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Exerdsea 

ont Srd^ 0 ^ on «« floor They nre done flve to ten 
tunes twice a day 

^ vxTT. f^bcises— I n order to learn how to 

POSTUBE Coiu^cnoN AND E2^ ^ relaxed lower 

dlminnte tie latino P“ k'';! te rauSt stands witi his back to the 
abdominal wall and sway tac^ ^ (nil the baseboard 1th toes 
wall to feet bemg some to weight to the outer 

strai^t aliead and knw shg y arches and rolling the 

g^Tb^“„iii'iS"orwtth the buttocks Holding tins pci 

Uon he then steps array from eiteodcd bactwnrrl the hands 

(a) Shoulders mVthrown hack as far as 

are grasped behind the the pauent bends forward 

possible and a '^"P, oser the head meanwhfle looking 

carrying the stretched arms 1^ 

upward Tto eaera« Is '^‘,^ii,nutes twice each day the patient 

(b) Round Shoulders n«>r) 'snh a narrow sandbag 

may lie on a hard Stray down the pine The 

Sdi^t'^on floor or ubie In Uie.r normal pcluon wiU. 

tnee bent ,vTtlent may Uc flat on back on a hard surface 

(c) JWowen Thc^t m ^ ^ 

preferably a table or Then the legs arc raised from the floor 

possible shoulders weu should be repealed ten times 

keeping the Fruastoii and Flexion Stand erect arms folded 

(d) Lordosis mth knee bent unlfl 

on chest Hold for a few seconds and then repeat with 

thi# rests on 

left leg of same ^Idc high up under arm where ribs 

(e) Phicc other hand flat on side of head and then 
most pro^”"*;, attempting to oNcrcorrecl abnormal cur\e 


mlnenL Place otner nunu imi vm »iuc ui sitau »um i.*v4t 
j t, hands thus attempting to oNcrcorrecl abnormal cur\e 
push with boin 

of spine PosUion Sit well back in chair so that buttocks 

(f) ihc chair then the enure back should fit snu^y 

touch the Throw the shoulders back and keep the 

against tn forward so that the chin rests on the chest 

iicad hign an^ 

ExEBCisas, — Tlic deformity of pronated ankles (sagging in 
, of both ankles) ri'^ulis from an imbalance of the peroneal and 
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tibiai muscles Because the peroneals are much stronger the antics 
become quite pronated, thus stretching and further weatemng the 
tibml groups. Foot exerdses are therefore directed toward the strength- 
eamg of the tlbmls by eliminating the perooeals from the exercise. 

(a) 1 In sitting position, cross legs Start with the foot relaxed. 

2 Bend toes downward as if to grasp something 

3 Turn foot inward, 

4 Bring foot upward, keeping the toes bent downward and hold 
for three seconds 

5 Relax foot Repeat six times to the minute for three minutes 


In the above, ‘ keeping the toes bent downward'’ is emphasixed in 
order to prevent aubatitution of the extensor of the great toe for the 
anterior tlbial muscle. For stretching a shortened tendo achiUis, 

(b) Face the wall, standing about three feet away The feet are 
turned m as if pigeon-toed. Then lean forward placing the palna of 
the hands on the wall By next bending the elbovrs the bead tmd chest 
appro xima te the wall while the heels are held to the floor as much as 


possible A strong tension wQl be felt In the caJves of the legs. As one 
becomes accustomed to the exercise stand farther away from the wall, 
thus producing more tension. 


Protective Treatment — ^The patient who complains of an acutely 
painful back should be made to cease all activity and to assume a 
period of bed rest Continued physical activity and weight bearing at 
this time will not Vear off the p^* but will aggravate the lesion and 
the muscle spasm There are many Instances in which the consignment 
of the patient to bed does not bring about the complete rest and relaxa 
tlon dttired. The patient might even experience an aggravation of the 
pain In th»e instances the fault lies not with the mode of treatment 


but with the imperfectioos of the bed. 

The bed A patient is consigned to bed in order to cease ail actlvUv 
and weight bearing, thereby affording rest to his back. However, if 
the particular bed sags down under the wd^t of the patient gravita 
lionkl stress causes as much polo as if the patient were sta iv^ g or 
moving obouL The bed must be a hard one. Ihis need not deny com 
fort to the patient Every such bed in the hospital is equipped with 
fracture boards. For a pmlent la the home, boards of i* by i diroen 
sions may be ordered or better yet the lumber company can also 
supply pieces of H inch 5 ply of 6 by 3 ft dimensions. If such Is 
needed for a double bed two such ple^ of s-piy are ordered. If the 
bed is not of standard size It should be measured flrst so that the 


lumber company con cut the s-ply to the desired proportions. 

The mattress must be of the solid type, not Innerspting It shotfld be 
nude of tightly compressed felL The mistake should not be made of 
getting such a nutUeis too thin. A thin solid mattress over boards wQl 
yield as little comfort as ilecpfag on the floor This solid type of mat 
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tress should be either about six to el^t Inches thick or If less two 
mattresses should be used one placed upon the other The springs are 
preferably of the stiff coil type 

The principle of protecUon Is not forgotten because the paUent has 
recovered from his attack of back pain or because he Is entirely free 
from symptoms ilany recurrences of back pam are produced because 
the patient performs carelessly any one of many routine activities. 
Under the heading ^lanipulation and in the secllons on Prepara 
tion of the Patient, Following Manipulation and “Post mampula 
live Routine ^ proper manner In which the patient gets down to 
the pad gets up agnm gets m and out of bed is explained in 
detail He is further advised to avoid using overstuffed upholstered 
furniture but to use instead solid hard chairs In sitting down he u 
taught to place both hands on his knees thereby throwing ^ weight 
and effort onto the musculature of his arms and legs rather than on the 
back muscles which normally come into play in the execution o su 
a movement He arises from the chair in the same manner (Fig ao 


^ lUhf upholstery of the car which he drives is replete with spring 
so that his hips and pelvis jacklaufe and his back leans p>ostenoriy 
45 degrees or more the inefficiency of this posiuon for 
and the fatigue resulting from strain on his neck back and buttocts 
are made known to him (Fig ai A and B) Hard folding seats to sup* 
port the low back and buttocks are available m most 
stores Lifting heavy objects such as luggage etc. shoi^ not ^ 
executed with a rotary or torsion movement of the 'plne The 
to bo lifted should be directly In front of him rather than to one side 
or the other Laborers are taught to lift heavy objects b> subsUtuting 
iheir leg and thidi muscles for the low back muscles m the oi 

raising the objects (Fig aa A and B) In the case of a ^ticn w o 
does housework such items as the length of the handle of brooms md 
mops of the height of the table at which she habitually works of her 
custom of standing for performing certain duties when silting wo 
be more advTintageous etc., arc all checked In order to avoid unncces 
sary back strain. This is rather important to those p^le wto must 
carry on their chosen work in spite of inherent back pathology mg 
a window in an awkward manner has precipitated many alta o o 

hack pain (Fig. 33 4 and 5) , , , ,, 

Protection is further obtamed over more or less prolong^ 
of tune by of strapping stockinette swathe or the various l>T>cs 

of support about to be described. The authors prefer not to syap a 
back with adhesive tape The adhesiv^e shdes over the skm and wn 
kttc* its purchase the sUn is traumatired adding to the dlsramfort 
of an already distraught paUent, A far more effiaent and comfortab c 
mode of splinting is obtamed by using a circular bandage of stocuncite 
material held In place by safety pins and if necessary by thinner 
perineal straps 
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^th?n] muscles Because the peroneals are much stronger the ankles 
become quite prooated thus stretching and further weakening the 
tiblal groups Foot cxeroses arc therefore directed toward the strength* 
ening of the tibials by eliminating the peroneals from the exercise. 

(a) I In sitting position, cross lep Start with the foot relaxed. 

a Bend toes downward as If to grasp something 

3 Turn foot inward 

4 Bnng foot upward, keeping the toes bent downward and hold 
for three seconds 

5 Relax foot. Repeat six times to the minute for three minutes. 

In the above, keeping the toes bent downward is emphasiied in 
order to prevent sub^tudon of the extensor of the great toe for the 
anterior tibial muscle For stretchmg a shortened tendo achflUs, 

(b) Face the wall, standing about three feet away The feet are 
turned in as if pigeon toed. Then lean forward, placing the palms of 
the hands on the wall- By next bending the elbows the head and chest 
approximate the wall while the heels are held to the floor as much as 
possible A strong tension will be felt m the calves of the legs As one 
becomes accustoc^ to the exerdse stand farther away from the wall 
thus producing more tension. 

Proteedve Treatment — ^The patient who complains of an acutely 
painful back should be to all activity and to assume a 
period of bed rest Continued physical activity and weight bearing at 
this time will not Svear off the pain” but will aggravate the lesion and 
the muscle spasm. There are many instances In which the consignment 
of the patient to bed does not bring about the complete rest and rclaxa 
tion d^red. The patient mi^t even experience an aggravation of the 
pain In these Instances the fault lies not with the mode of tr eatmen t 
but with the imperfections of the bed. 

Tke bed A patient is consigned to bed in order to cease all activity 
and weight b«iring thereby affording rest to bis back- However If 
the partfcular bed sags down under ti» weight of the patient gravlta 
tionid ftress causes os much pain as if the patient were sta ndin g or 
moving about The bed most be a hard one. This need not deny com- 
fort to the patient Every such bed In the hospital is equippwi with 
fracture boards. For a patient in the home, boards of la by i dimen- 
slons may be ordered or better yet, the lumber company can also 
supply pieces of inch 5*ply of 6 by 3 ft dimensions. If such Is 
n^ed for a dout^ bed, two such pieces of 5 ply are ordered. If the 
bed is not of staniud size it should be measured first so that the 
lumber company can cut the 5 ply to the desired proportions. 

The mattress must be of the solid type, not Inncrspring. It should be 
made of li^tly compressed felt TTw mistake ilmuld not be made of 
getting such a mattress too thin A thin solid mattress over boards will 
>icld as little comfort as sleeping 00 the floor TTils solid type of mat 
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tress shcrald be either about six to ci^t Inches t hick or if less two 
mattresses should be used one placed upon the other The springs are 
preferably of the stiff, coil type. 

The principle of protection is not forgotten because the patient has 
recover^ from his attack of back pain or because he is entirely free 
from symptoms ilany recurrences of back pain are produced because 
the patient performs carelessly any one of many routine activities 
Under the heading “Manipulation and m the sections on Prepara 
tion of the Patient Following Mampulation and “Post manipula 
tive Routine ' the proper manner in which the patient gets down to 
the pad gets up again gets in and out of bed is explained m some 
detail. He is further advised to avoid using overstaffed upholstered 
furniture but to use instead solid hard chairs In sitting down he is 
taught to place both hands on his knees thereby throwing his weight 
and effort onto the musculature of his arms and legs rather than on the 
back muscles which normally come mto play m the execubon of such 
a movement. He arises from the choir in the same manner (Fig ao 
4 and £) 

If the upholstery of the car which he drives is replete with springs 
so that his hips and pelvis }ackknJfe and bis back leans posteriorly 
45 degrees or more the meffiaency of this position for alert dnving 
and t^ fabgne resulting from straia on his neck back and buttocks 
are made known to him (Fig ax A and B) Hard folding seats to sup- 
port the low back and buttocks are available In most auto accessory 
storea. lifting heavy objects such as luggage etc should not be 
executed with a rotary or torsion movement of the spine The object 
to be lifted should be directly in front of him rather than to one side 
or the other Laborers are taught to lift heavy objects by substituting 
their leg and thigh muscles for the low back muscles in the process of 
raising the objects (Fig 22 A and B) In the case of a patient who 
docs housework such items as the length of the handles of brooms and 
mops of the hei^t of the table at which she habitually works of her 
custom of stdoding foe performing certain duties when sitting irould 
be more advantageous etc ore all checked in order to avoid unneces 
sory back strain. This is rather important to those people who must 
carry qq their chosen work m spite of Inherent back pathdogy Raismg 
a window In an awkward manner has precipitated many attacks of low 
backpam (Fig 33 A and B) 

Proteebon is further obtained over more or less prolonged penods 
of time by means of strapping stockinette swathe or the vanous types 
of support about to be described The authors prefer not to strap a 
back with adhesive tape The adhesive slides over the skin and soon 
Its purchase the skin is traumatiied adding to the discomfort 
of an already distraught pabent. A far more effiaent and comfortable 
oiode of rolmtmg Is obtained by using a arcular bandage of stockinette 
^tcnal held m place by safety pins and if necessary by thinner 
P«ineal straps. 
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tibial muscles Because the peroneals are much stronger the ankles 
become quite pronated thus stretching and further weakening the 
tibial groups Foot eicrdses are therefore directed toward the strength 
emng of the tiblals by eliminating the peroneals from the exerase, 

(a) I In sitting position, cross legs Start with the foot relaxed. 

a Bend toes downward as If to grasp something 

3 Turn foot inward. 

4 Bring foot upward keeping the toes bent downward and hold 
for three seconds 

5 Relax fooL Repeat six times to the minute for three minutes 

In the above “keeping the toes bent downward is emphasiied in 
order to prevent substitution of the e xte nsor of the great toe for the 
anterior tihial muscle. For sirttchlng a shortened tendo aciuUis, 

(b) Face the wall, standing about three feet away The fett arc 
tumesi in as if pigeon toed Then lean forward, placing the palms of 
the On the wall By n/»Tt bending the elbows the head iu>d chest 
approximate the wall while the heels are held to the floor as much as 
possfble A strong tension wiU be felt in the calves of the Icip, As one 
becomes accustomed to the exerdse stand farther away from the waI 4 
thus producing more tension. 

Protective Treatment — ^The patient who complains of an acutely 
painfol back should be made to cease all adlvi^ and to assume a 
period of bed rest Continued physical activity and weij^ bearing at 
this time win not wear off the pain" but will aggravate the lesion and 
the muscle spasm. There are many instances in which the consignment 
of the patient to bed does not bring about the complete rest and relaia 
tion desired. The patient ml^t even experience an aggravation of the 
pain. In these ^nqtanfp<^ the fault lies not with the mode of treatment 
bat with the imperfections of the bed. 

TMff bed A p>atient is consigned lo bed In order to cease all activity 
and wa^t baring thereby affording rest to his back. However if 
the partlCTilar bed sags down under the weight of the patient, gravita 
tlonal stress causes as much pain as If the patient were standing or 
moving about. The bed must be a hard one This need not deny com 
fort to the patient. Every such bed in the is equipped with 

fracture boards For a patient m the home boards of la by i dmioi' 
sloes may be ordered or better yet, lumber company can also 
supply pieces of inch $ ply of 6 by 3 ft. dimensions If such is 
uMd^ for a double bed two such pieces of S'Ply ordered. If tb® 
bed is not of standard slie it ahoi^ be measured first so that the 
lumber company can cut the 5 ply to the desired proportions. 

The mattress must be of the solid type, not innerspnng It should be 
made of tightly compressed fdL The mUtnVw should not be made of 
getting such a mattress too thin. A thin solid mattress over board* will 
yield as little comfort as on the floor This solid type of mat 
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trtss should be either about sn to eight inches thick or, if less two 
mattresses should be used one placed upon the other The springs are 
preferably of the stiff coil type 

The principle of protection is not forgotten because the patient has 
recover^ from his attack of back pain or because be is entirely free 
from symptoms Many recurrences of back pain are produced because 
the patient performs carelessly any one of many routine activities 
Under the heading ‘ Manipulation and in the sections on Prepora 
tion of the Patient, Following ilanipulatlon and Tost mnnip nla 
tive Routine the proper manner in which the patient gets down to 
the pad gets up again gets in and out of bed is ejplamed In some 
detail He Is further advised to avoid using overstuffed upholstered 
furmture but to use instead solid hard chairs In sitting down he is 
tau^t to place both hands on his knees thereby throwing his weight 
and effort onto the muscolature of his arms and legs rather than on the 
back muscles which normally come into play in the execution of such 
a movement He arises from the chair in the same manner (Fig 20 
A and B) 

If the upholstery of the car which be dnves is replete with springs 
so that his hips and pelvis Jacklmlfe ’ and his back leans posteriorly 
45 degrees or more, the inefBdency of this position for alert driving 
the fatigue resultiog from straia on his neck, back and buttocks 
are made known to him (Fig 31 A and B) Hard folding seats to sup- 
port the low back and buttocks are available m most auto accessory 


stores Liftin g heavy objects such as lug^ge etc. should not be 
executed with a rotary or tordon movement of the spine The object 
to be lifted should be directly m front 0/ h;m rather than to one side 
or the other Laborers are taught to bft heavy objects by substituting 
their leg and thigh muscles for the low back muscles m the process of 
raising the objects (Fig 12 A and B) In the case of a patient who 
does housework such items as the length of the handles of brooms and 
ciops of the height of the table at which she habitually works of her 
custom of standing for performing certain duties when sitting would 
be more advantageous etc. are all checked In order to avoid unneces- 
sary back strain This is rather important to those people who most 
cany on their chosen work in spite of Inherent back pathology R ai s in g 
a window In an awkward manner hn»» precipitated many attacks of low 
back pain (Fig 33 A and B) 

I^rotection is further obtained over more or less prolonged periods 
of time by means of strapping stockinette swathe or the vanous types 
of support about to be described The authors prefer not to strap a 
back with adhesive tape The adhesive slides over the sldn and soon 
1 *^ its purchase the skin is traumatxied addmg to the discomfort 
of an already distraught patient A far more effiaent and comfortable 
^^e of splinting is obtained by using a mroilar bandage of stockinette 
Material held in place by sa/^ pins and if necessary by thinner 
perineal straps. 
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F». 13 — U) Anknrd mMun^ . 

fflort itnLi min be cnactfatnted fa thb .S^inn ImhIm fomard fa 

to mtado* u ptwlble. Low back I» hdd itralsbt nlbcr tlun leaWng lOfwara ui 
P*iUoa. Both ibould e\eit wjual force. 
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More rigid aupporta compriie the foUowuig 

It “ rather simply composed of a sacro- 

dke ^d ta back and a lower abdominal lifting pad mfront. Joined on 

this means of support is 
quite eSectise fn J*e treatment of sacro-ihac lesions a fraXlum- 
bosaend may con*ue to bo patoful because such a support does DOt 
hnmobihte tlM upper part of the lumbar tpSL 
^ support tor sacro-iliac 

coudiuons and it liiewiK may fall to relieve a luSbosacral coochtlom 

(c) In the instance of se^e and fnmk lumbosacrals a Goldthwait 

preceding two but is 
whok lumbar spine, is most satisfactory 

(d) A Thomas ^brace lends it«lf «rccess/ully to the support of 
tte spine affections are In the upper lumbar and mid th^dc 
regions especially tuberculous spines. 

(e) The Hoke jacket fa an excellent means of holding mBd and 
moderate scoliosis deformities. 
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We have seen that lesions involving the greater part of the spine 
whether postural inflammatory etc. lead to an accentuation of the 
Donnal curves The curves seen in fatigue posture are an illustration 
(Fig 24 A) In order to return the spine to its no rmal upn^t posi 
tion (Fig 24 B) and so correct faulty weight bearing it is necessary 
for the support to acrt upward pressure upon the lower abdominal 
wall downward and forward pressure on the buttoclj and upward 
and forward pressure at the mid thoraac region. These directions of 
corrective force are mdicated m Figure 24 A by the arrows i, 2 and 3 

The foUovnng supports serve such purpose 

(f) The Taylor spine brace This type of support may be used m the 
correction of adolescent round back whether postural or resulting from 
vertebral osteochondritis Kummells disease of the spme following 
reduction of compression fracture of the spme eitreme fatigue posture 
in adults m conditions of muscular dystrophies tuberculosis and 
syphilis of the spme malignancy and arthntis 

(g) A well-stayed hi^ back corset either with or without the addi 
tion of a Taylor spinal brace serves the same purposes for female 
patients as those outlmed immediately above It migjit be well to add 
that a large number of female patients suferlng from fatigue posture 
&ad Its attendant low back pa/n secure ready nitel fcom such upon 
wearing this type of well-stayed hl^ hack corset to which may be 
added at the discretion of the pbysioan an abdominal lift or sacro- 
Iliac pad. 

In conclusion a plea is made for occupational therapy If during 
the course of the treatment of backache an energetic patient is forced 
to discontinue a busy routine for a Ume other tasks should be mtro- 
duced to pass his time and occupy his mind 
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Fio. n , — ) Tba tboono&I cplae corres Men In tatlpu poiturn. Tbs dlxectloD* of 
cometi *0 force ( ) npnrd prcBore opon Uui low oMoimniJ v&ll (a) downwtrd 
&od iomrd pnmore on the baUock* aod (j) aawtrd sod fomrd prtsure ot the 
mld^thormck jefkxi. (£) Tlu Donntl opdxbt poriuoa. 

ilore rigid supports comprise the foliowing 

(a) The Osgood belt This is rather simply composed of a sacro- 
iliac pad in ba^ and a lonrer abdominal lifting pad in fronts joined on 
the sides by several leather straps While this means of support is 
quite effective in the treatment of aacro-fliac lesions, a frank lum- 
bosacral may continue to be pamful because sneh a stq^port does not 
adequately Immobilize the upper part of the lumbar spine. 

(b) The canvas belt is aiwther means of support for sacro-fliac 
conditions and it likewise may fall to relieve a lumbosacral conditiom 

(c) In the Instance of severe and frank lumbosacrals a Goldthwait 
brace which incorporates the pnndplca of the preceding two but la 
more rigid and indudes the w^le lumbar spine, is most satisfactory 

(d) A Thomas back brace lends itself successfully to the support of 
the spine whose affections axe in the upper lumbar and nffd-t^radc 
regloiis espedoHy tuberculous spines. 

(e) The Hoke jacket is an excellent means of bolding mild and 
moderate scoliosis deformldes 
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PHYSICAL THERAP\ IN THE TREATilENT OF 
PERIPHERAL VASCULAR DISEASE 

Geza de Takate M D FA,C S 

The object of physical therapy In the treatment of peripheral vas- 
cular disease is to improve circulation In the affected extremity This 
improvement may be brou^t about by atlcrgemcut 0} the vascular 
tree by actual tncrease tn the volume of blood fljyvnng through the 
part tn a unit of tme or by hastenntg the absorption of exudates and 
tnduraiiom which in turn favors better nutrition and increases lym 
phatic or venous drainage. The various procedures found useful m 
orculfltory disturbances will be described under the headings of heat 
and cold massage postural exerases roentgen therapy radium 
therapy suction and gesture therapy miermittent venous hyperemia 
and iontophoresis Only measures with which our group has had per 
Bonal experience will be discussed No attempt will be made to describe 
the techrdc of admlnlstratioQ as this has bew done m other chapters. 
Nor is It my purpose to desenbe the physiologic effects of these thera 
peutic measures as they have been dealt with elsewhere (Vol I 
Chap 4 VoL m Chap 2) 

Heat and Cold 

The typical response of the vascular tree to changes m temperature 
Is vasodilatation to warmth and vasoconstnetion to cold This reaction 
may be cliated m areas devoid of oil nerve supply It must be remem- 
bered however that excessive cold may produce flushing of the skin 
and vasodilatation whereas excessive heat results m pallor of the akin 
and vasoconstriction These paradox reactions are produced roughly 
below 15 C (59 F ) and above 45 C (113 F ) and may be 
Simply referred to os overcooling or overheating Packing an ischemic 
extremity in fee has recently advocated by Fredenck Alien ^ m 
order to eliminate toxic ab«rption from the necroUiing or necrotic 
tissue and to eliminate pain as such an extremity becomes so numb 
that It can bo amputated without any further anesthesia. It should be 
made clear that this freezing is never to be employed if there is any 
chance or hope to save the limb If the extremity is hopelessly lost 
the placing of four to six Icebags around and above the gangrenous 
part defimtely decreases the rapidity of absorption- ^Vhethe^ It should 
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PHYSICAL THERAPY LV THE TREATMENT OF 
PERIPHERAL VASCULAR DISEASE 

Geza de Takats YIJ) FAC^ 

The object of physical therapy in the treatment of penpheral vas- 
ctilar disease is to improve circulation m the affected extremity This 
improvement may be brou^t about by enhirgcmcnt of the vascular 
tree by actual mcrease tn the volume of blood fiomng through the 
^art in a unit of time or by hastening the absorption of exudates and 
mdurations which in turn favors better nutrition and mcreases lym 
phatic or venous drainage The various procedures found useful in 
circulatory disturbances will be described under the headings of heat 
and cold massage fostural exercises roentgen therapy radium 
therapy suction and pressure therapy inierinittent venous hyperemia 
and iontophoresis Only measures vrith which our group has had per 
sonal ezpenence will be discussed No attempt will be made to describe 
the technic of administradon as this has be^ done in other chapters. 
Nor is it my purpose to describe the physiologic effects of these thera 
peude measures as they have been dealt with elsewhere (VoL I 
Chap 4 VoLIU Chap 3) 

Heat and Cold 

The typical response of the vascular tree to changes In temperature 
Is vasodilatation to warmth and vasoconstnedon to cold This reaction 
may be ehated m areas devoid of all nerve supply It must be remem 
bered however that excessive cold may produce flushing of the skin 
and vasodilatation whereas excessive heat results in pallot of the skin 
and vasoconstriction These paradox reactions are produced rou^ily 
below 15 C (59 F ) and above 45 C (113 F ) and may be 
simply referred to as overcooling or overheating Packing an iscbemic 
extremity m ice has recenUy been odv^ocated by Frederick Allen ^ in 
order to eliminate toxic absorption from the necrotiiing or necrotic 
tissue and to eliminate pain as such an extremity becomes so numb 
that It can be amputated without any further anesthesia It should be 
tnade clear that this fretxing Is never to be employed if there is any 
chance or hope to save the limb If the extremity is hopelessly lost 
the pladng of four to six icebaga around and above the gangrenous 
part definitely decreases the rapidity of absorption. Whether it should 
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be used as an aneathedc for amputation is still not dear as objections 
may be raised as to the viaboity of the overcooled segment at the 
Icvd of amputation This is especially true of limbs \Tith vas cul ar 
imjjairment whereas fn ^putations for trauma, where circulation Is 
intact and abundant proximal to the injury, the ^ect of low tempera 
tures on blood supply is probably less bannfuL Both clinical and ani 
mnJ eipcnments show that an extremity with normal drculatlon can 
remain vitalized for a day or two after a tourniquet is applied pro- 
vided the environmental temperature Is near freezing 

The effect of too much Meat in an ischemic limb is deleterious. An 
ischemic lim b tolerates heat poorly as it I* unable to respond with 


Heat and Cold 3 

sufficient vasodilatation Besides the increase in ceDular metabolism 
brought about by higher temperatures demands more blood than the 
narrowed or plugged arterial channels ran supply For this reason 
an extremity which is painless at room temperature may become 
very painful if placed m a heat cradle even if thi^ is t he rmo- 
statically controlled between 85 and 95 F (294 and 35 C ) Each 
ischemic limb has a cntical temperature above which it becomes 
painful- The complaints of patients under heat cradles have been 
ignored too often Not only is the extremity painful under moderate 
heat but gangrene may accelerated following an acute arterial 
occlusion when the coobng system of a normal \asailar bed is out of 
order and the accumulated heat hastens tissue destruction 

An ischemic extremity therefore should not be placed m a heat 
cradle but simply wrapped iqi in cotton or covered with a flannel boot 
Heat should be applied to the root of the limb centrally to the 
obstruction of the vascular bed The mcrease m blood flow which 
occurs from applying indirect heat, is not any less than if heat were 
applied directly to the exLremJty • Vasodflatadon is stfll produced both 
by heating of the blood at the root of the bmb and by produang reflex 
vasodilatation which is mediated by the sympathetic nervous system- 
Thus m a sympathectomfzed limb one cannot obtmo reflex vaso- 
dflatation-* 

For practical purposes a large beat cradle covenng the abdomen 
and the upper third of the thigh is the best and cheapest way to treat 
a limb with impoverished blood supply One or two 40-watt bulbs 
may be sufficient. The object of such a cradle is to heat the vascular 
tree where it is mtact and not where It is defiacnL ^\Tiilc short wa\e 
diathermy * or heating sleeves * are useful m producing reflex vaso- 
dilalation they are not any more cffidcnl than a large cradle which 
can be readfly constructed in any hospital The measurements of such 
a cradle are given In Figure i 

Unless such cradles are used continuously m the bedridden and 
overnight in the ambulatory pauent their employment for short 
periods of time such as hnlf an hour three times a day is of doubtful 
value. 

Warm eooIj or warm sitx baths the temperature not exceeding 
95 F (35 C ) are useful before going to b^ to warm up the limb 
for the night, followed by a gentle rub with lanolin and a seamless 
wool sock Also m some forms of machine therapy such as in Inter 
mlttent venous hyperemia or suction and pressure treatment, a warm 
soak or a heat cradle is a useful adjuvant measure 

Alternate hot and cold baths used to stimulate circulation have and 
are bemg used extensl\el> It is difficult to see the benefit to be derived 
from their use. Cold contracts heat dilates the penpheral vessels. If 
they are rigid as in artenosdcrosls the method cannot do much good 
If the small artenovenous shunts are involved in the vascular disease 
and are not reacting normally as beat regulators the terminal vos- 
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be used as an anesthetic for amputation is still not clear as objections 
may be raised as to the viability of the overcooled segment at the 
lev^ of amputation. This is especially true of limbs with vascular 
impairment, whereas in amputations for trauma, where circulation is 
intact and abundant proximal to the mjury the effect of low tempera 
lures on blood supply is probably less narmfuL Both clinical and ani- 
mal expenments show thpt an extremity with normal circulation can 
remam vitaliied for a day or two after a tourniquet is applied, pro- 
vided the environmental temperature is near freexlng 

The effect of too much Aeai in an Ischemic Umb Is deleterious. An 
ischemic limb tolerates beat poorly a* It Is unable to respond with 



Roentgen Therapy 


Ohcptci S41 tr 
voUm mj O 


other hand arterial inflow is increased by gravity venous outflow is 
lessened, and there develops a dependent cyanotic edema, if patients 
are allowed to sit up all night and hang tlieir feet over the aide of 
the bed The Buerger Alien exercises * earned out as a ntual day 
after day, have the advantage m that they do not require any appa 
ratus 

The legs are placed m three positions In position i the patient 
elevates his legs to an angle of 30 to 45 degrees He keeps them there 
until the feet are compledy blanched which takes about two minutes. 
In position a the legs hang over the side of the bed until they turn 
a deep pink. This may take from one to three minutes While the 
feet are dependent, the feet and toes are exercised. The ankle is flexed 
down and up the foot is roUed inward and outward and the toes arc 
spread apart and dosed When the dependent rubor is satisfactory 
the third position is assumed In which the patient hes supme this 
legs honxontal m bed and wrapped up In a woolen blanket, TW posi 
tion IS maintained for five minutes 

The entire cycle then takes about ten minutes and is repeated three 
times. Four such half hour sessions are recommended daily 

The exercises are >aluable but have definite disadvantages They 
are strenuous for many of the feeble and cardiac patients and are 
impossible for the patient who has just suffered an acute arterial 
oedusion. They use up considerable blood supplying the contracting 
musdes and thus divert blood from the ischemic tissues They are 
frequently prescribed but the patient will not do them long enou^ 
to t^ tam sufficient benefit 

The osctUcitng bed is nothing else but a mechanical means to 
obtain alternate elevation and dependency The patient lies quietly 
without exertion m bed and the exercise can continue day and night 
Barker ^ feels that the oscillating bed is a valuable addition to the 
armamentarium m the treatment of peripheral vascular disease A 
short study of the apparatus in our clinic made it dear that (i) the 
apparatus can only be used In large hospitals and its cost to the 
patient Is high (3) Alternate filling and emptying of the vascular bed 
occurs not only m the affected limbs but m the 'splanchnic pulmonary 
and cerebral vascular bed, (3) The effect on these areas is usually 
not harmful but may become so unless the treatment is followed very 
doseJy by the physician. Cerebral thrombosu and pulmonary edema 
may develop (4) Outside of attracting patients to the iKHpItal the 
apparatus has no advantage over other mechanical means which alter 
nately fill and empty the mmute vessels 

Roenxcen Thehapy 

Radiation of patients suffering from penpheral arculatory disturb- 
ances has several objectives It may be used to produce reactive hyper 
emla In poorly vasoilariied tissues and one can Immediately state 
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cular bed may receive less blood by diversion of the blood stream 
through the shunts If the disease is wholly or partially vasospastic, 
the alternate hot and cold baths exaggerate vascular spasm. Broadly 
speaking, the diseased vascular tree docs not need exercise It needs 
resL Its function and capacity are delicately regulated by metabolic 
needs and by the heat regulating mechanism through the vasomotor 
nerves This must be emphaslied, as the most frequent advice to 
patients suffering from peripheral drculatory disease is to use alter 
Date hot and cold baths, Tlie benefit derived from their use can be 
more simply obtained either by warm scats or from the production 
of reactl\e hyperemia. 

Cold baths especially cold foot baths, are empirically used by 
patients suffermg from erythromelalgla to relieve Intractable burnmg 
pain. While a temperature of 40 C (104 F ) gives a pleasant sen- 
sation of warmth to the normal foot or band such patients mostly 
suffering from polyneuritis or from a hyperalgeaic state following 
freexing or bums find relief In a bath of ao to 30 C (6S to 86 F ) 
Severe cooling however is again painful and patients have shown 
remarkable abflity to discover and rngintam a critical temperature 
above or below which pain develops Such cool baths ore, of course, 
of no curative value as the imderlylog cause of erythralgia has to be 
treated but they are very useful m alleviadng pain, 

hlASSACB 

The physiologic effects of massage have been discussed In Volume I, 
Chapter 6 In circulatory disturbances affecting the arterial or lym 
phatic channels a gentle massage starting from the periphery toward 
the root of the Hmh often reheves pain, reduces swelling and produces 
a mild reactive hyperemia. Lanolin is useful as a lubricant as It softens 
the dry cracked alHn of ischemic liml-w prevents fissures and heals 
small cutaneous defects. Patients frequently get reUef from nibhmg 
their cold numb extremities and phyaidans should never ignore such 
simple empiric measures which have proved their worth for centuries 
As arterial obstructioa may be assodaled with venous thromboses 
one should be certain that no such compheation exists Venous throm 
bosls phlebitis or lymphangitis is an absolute contraindication of any 
kinH of mngmgi* but a chronic lymphedema may soften and decrease 
in size by vigorous kneading 

POSTUXAL EiKECISES 

Lowenng and raising an extremity or some other part of the body 
alternately empties and fills the peripheral vascu lar tree. During ele- 
vation an Ischemia develops and It Is well known how severely patients 
suffer when their cxtrernlty, already handicapped by Impaired arterial 
Inflow Is kept constantly elevated. In a dependent position on the 
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angioma invades deeper stnictures such as subcutaneous toue m^e 
or even bone a cor^lnation of sclerosing injections arterial li^hons 
and surgical eidsion and skin graft may become necessary Such a 
case which had been treated by roentgen ray and radium for a long 
time without success is shown in Figure 2 

One other condition which often defies relief by any other measure 
namely er^algla, can be treated by radium packs The contlnui^ 
burning pain which Is aggravated by friction and heat is rcheved 
temporarily by moist cold packs or cold baths as mentioned above* 
It IS not a disease but a state of cutaneous hyperalgesia which ai^m 
ponies many widely different diseases such as polyneuntis arteriol^ 
sclerosis polycythemia or may follow frostbites or bums It Is prob- 
ably due to the release of vasodilator substances m the skin* Of all 
the palliative measures radium seems to afford the best rebel George 
Brown ^ was impressed with the help radium offers in this condition 
It may be the only method of obtahung rehef if no etlologic factor 
can be discovered. 
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that this is an objectionable and dangerous procedure. Reactive hyper 
emia is the result of tissue dainago and that should be avoided at afl 
costa m ischemic areas A small dose of roentgen ray may produce 
deep necrosis in avascular areas- 

A second line of approach is the attempt to radiate the sympatheUc 
trunk or gan^ia In patients suffering from vascular disease ^th the 
idea of bloctmg the sympathetic nervous system by roentgen therapy 
Thus favorable reports of treating Buerger's disease and Raynaud b 
disease by radiation of the sympathetic chain have come from Roth 
berg • and others There is no evidence that heavy radiation of this 
area ever results m Sympathetic denervation as mamfested by vaso- 
dilatation rise m akin temperature or cessation of sweating. Attempts 
to treat vasospastic dlsonJers or cases of hyperhidrosis with this 
method completely failed in our hands It Is likely, however that the 
retropcnloueal lymphangitis and lymph^emtis which are often pres- 
ent m Buerger's disease, are fayor^ty influenced by roentgen therapy 
The real field of roentgen therapy in drculatory disorders is that 
of phlebitis pcnphlebitifl and lymphangitis At St Luke’s Hospital 
Chicago over too cases of acute and subacute phlebipdes have been 
treated by x ray • When the phlebitis is superfidaJ one can foDow 
the result with the naked eye and the palpiating finger As customary 
in infiammatory lesions the more acute the lesion the smaller the 
dosage must be In fact roentgen ray may activate a latent phlebitis ** 
tn acute cases of red swollen cords not more 50 to So t units are 
given with heavy filter, m the subacute cases 100 to 135 r have proved 
optimal From four to ten treatments are given every third day 
Larger doses or doses given too close, may amivate the process a^ 
even produce septic temperatures When the phlebitis is deep located 
In the fllofemoral segment, the effect on pain and edema Is soon 
noticeable The effect of the treatment is obviously on the penphlebitic 
exudate on the l3miphocytes and leukocytes which are notoriously 
radiosensitive. The treatment will not affect the thrombus but hastens 
the cooling of the active process and treats the accompanying lym 
phangitis. In chrome thi^bophlebltic edema or in lymphedema, 
roentgen therapy Is useless or may even increase the edema if the dose 
is too heavy and destroys some of the lymph glands 

An equally excellent response is obtained In cases of acute reticular 
or tubular lymphangitis. We have had no experience with radiating 
the spleen in cases of migrating phlebitis 

The treatment of nevi and cutaneous angiomas has been discussed 
m Volume I Chapter 18 and Volume HI Chapter 4, 

Radtuxi Thiiaty 

Radium in vascular disease fa commonly used In the vascular blrtb- 
marks of young children ^Vhen such birthmarks ore limited to the 
radium th^py is cffectK-e If the cavernous an g i o m a or racemose 
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patients seek medical advia at this stage only 4 out of 100 patients 
belonged to this group in our original senes However m examining 
patients at more advanced stages of peripheral vascular diseases often 
the other so-called good leg* is In this stage it should be mtensively 
treatetL In the second group 42 out of xoo were patients In whom 
claudication developed after two blocks and whose oscDIometric mdei 
was one half or less at the ankle. In this group the response after ten 
treatments is rii»linh^ only 5 pier cent showed no improvement after 
ten treatments but 15 per cent showed no result after fifty treatments 
In the later stages larger and larger percentages of failure were 
encountered In the third group we classified patients who had pain 
at rest and whose osdUometne index was zero at the ankle The fourth 
group had frank gangrene In addition. 

In a large dispensary clinic such as at the University of lUmoia 
the results ran often be sued up by the percentage of patients who 
fan to return after ten treatments Exactly one half of the patients 
contmued with their treatments after the first ten. WTicreas in the 
first group none stayed away 38 per cent discontinued their treatment 
In the second group and 50 per cent stayed away from the third group 
The fourth group could not be foDowed at all after ten treatments 
they either (hed or amputation was performed. 

In order to find simple objective measures lor improvement one 
may rely on (i) return of pulsations (2) improvement of oscillO' 
metric curves (3) increase in claudication time and (4) the healing 
of ulcers or small patches of gangrene Patches of gangrene may 
readfly separate and heal if the foot is warm and either the main 
artenes or their collaterals are patent. 

The most sensitive measure of nnproving circulation Is the venom 
filling time of Collens and Wflensky This test done before and dur 
mg the course of treatment may give information regarding improve- 
ment m the circulation time of the affected limb The extremity 11 
elevated as m the Buerger Allen exercise and thus the dorsal veins 
of the foot arc emptied. Next, the patient is asked to sit up and hang 
his feet down The dorsal veins of the foot will fill with blood nor 
mally in less than ten seconds in case of arterial obstruction it may 
take one to two mmutes for the veins to fill through the capillanes 
I have modified this test by keeping the patient horizontal after the 
initial elevation. The thigh is now constneted with a pressure of 
60 mm. of mercury which allows artenal inflow but not venous out 
flow The dorsal veins will fill up fast or slowly dependmg on the 
rapidity of circulation through the extremity This modification elimi 
nates the disturbing Influence of insufficient venous valves m the 
presence of which the veins may fill rapidly through venous backflow 
This back pressure is eliminated through keeping the limb horizontal 
Suction and pressure therapy has to be given In hospitals to hos- 
pitalized or ambulatory patients. A minimum of 100 hours Is neces- 
sary to obtain any noticeable enlargement of the collateral vascular bed 
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Suction and Pbessum; Thoapy (Fig 3) 

It la close to ten yean now that two independent groups of workers 
described an apparatus designed to create an aJtenmte negative and 
positive envicoQineDt around a Umb encased in an airlift box or 
boot^* From 1934 to 1940 four apparatus have been to continuous 
use to the two dtolcs under our observation and an evaluation of the 
obtained results revealed that (i) the degree of improvement de- 
pended largely on the stage of the disease m which the Ireatraent was 
started (3) that, with the exception of the Pavaex hoot, aH other 
apparatus created a mild venous stosb as determined by the oxygen 
saturation of the femoral venous blood before and after treatment 
(3) and that this stasu could be duplicated by a coutmuous compres- 
sion with 40 mm of mercury for 40 minutes It was found by Veal 
and iIcCord that If after one hour of treatment an increase to the 
oxygen saturation of the venous blood did not occur the treatment 
would not be effective and the prognosis was poor Tins would be the 
most logical method lor selecting tor treatment but it is not 
apphcable for general ehnifnl use because of the inconvenience of 
puncturing the femoral vein and the difficulty of getting reliable oxy 
gen saturations from clinical laboratories- For this reason wo decided 
to use ten treatments as a therapeutic test and ff no subjective and 
objective Improvement was noticed to discontinue the treatmenL 

In order to avoid treating patients in whom benefit cannot bo ob- 
tained It seems helpful to group all patients suffertog from oblltera 
live vascular into four groups To the first group belong 

patients who enp still walk five blocks without cra mpin g and In whom 
the oscfllocneLnc index at the ankle is more than o 5 cm. In this group 
both early and late results arc good but unfortunately very few 
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therapy with some simple ineipenalve method, which could be used 
in the home daily for a bng pcnod of time, a real service would be 
rendered especially to the ambulatory low wage earners or to the 
indigent population of the dispensaries These requirements are ful 
filled by intermittent venous hypere mia. 

iNTEsarrmiNT Venous Hvpesesha 
In analyzing the mechanism by which alternating suction and pres- 
sure exert their effect on penpheral drculation de TaUits Hick, and 
Coulter found that an intcmuttent venous stasis occurred in the 
limb during treatment. The cuff of the boot encircling the thigh con 
stnets the Umb during the phase of suction and releases it and emp- 
ties the vessels during the phase of positive pressure. The phenomena 
of reddening of the toes filling of the veins which were interpreted 
as increase m circulation by the proponents of the method could be 
reproduced by alternate venous compression and release We thought, 
therefore that intermittent venoos hyperemia might conceivably sup- 
plant the more elaborate method of suction and prtasure. 

Continuoua venous stasis the so-ajled Bicr^s hyperemia has been 
used m cases of artenosclerotic and juvenile gangrene but Hues in 
1913 was first to point out that hours of continuous venous compres- 
sion would lead to intractable induraaons and advocated intermittent 
pressure and release,^* He used venous compreaaion for 60 seconds 
followed by a release from 90 to iso seconds but used the method 
only for infections Coflens and Wilensky were the first to introduce 
alternate venous constriction and release m the treatment of peripheral 
vascular disease In congested ulcerated or gangrenous limbs the pres- 
sures never exceed 60 mm. of mercury m fact, they preferred to start 
with 40 mm When intermittent daudicatJon was the outstandmg 
symptom they applied pressures up to 90 mm. of mercury They 
constructed an effident automabc apparatus which could be applied 
to both thighs simultaneously and adjusted to delivti difleienl pres- 
sures with varying cycles. 

We employed a wide S-inch leather cuff which the patient 
Could alternately inflate and deflate by hand (Fig 4) An ordinary 
blood pressure apparatus could also be used. Later especially after 
the patients had had a few treatments at the hospital they were given 
a short stnp of wide rubber bandage and taught to constrict and 
release the thigh During constriction a reddening of the toes and a 
filling of the dorsal veins had to be demonstrated 

This was obviously a mateshl/t device but enabled a group 0/ 
patients to receive treatment at home far from medical centers for 
little or no cost at afl The method had obvious disadvantages in that 
In bilateral lesions one leg at a time had to be treated It required 
active partiapatioQ of the patients which was not always possible 
They also got tired of it and finally it encouraged unsupervis^ treat 
ment m the home. 
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There are two conditioiis in which httle can bo expected from 
suction and pressure therapy When arteriolar disease is predominant, 
as pointed out by Louis G Herrmann, tissue nutntion cannot be 
materially improved by enlarging the collateral bed- Arteriolar ob- 
struction may be due to sclerosis, to endarteritis and to Buerger’s 
disease In our experience Buerger's disease, even if it affects the 
major artenes, docs not respond well to vascular exercises as long as 
the vasomotor nerves are Intact. It aeems as if both suction and pres- 
sure and mtermittent venous hyperemia, to be discussed presently are 
capable of aggravating vasospasm when it is supeiimpos^ on organic 
vakailar disease. For this reason, these mechanical exerdses are far 
more efficient when they are combined with a permanent vasomotor 
paralysis such as is produced by sympathectomy or paravertebral 
alcohol block. In cases of elderly artenosclerotics or In some cases of 
Buerger s disease when sympathetic block Is not Indicated or refused, 
a large abdominal heat cradle combined with mechanical therapy en 
hances the effect o! the procedure by diminating vasomotor tone 
There are definite contraindications to the use of suction and pres- 
sure. In an forms of venous thrombosis this treatment is contr^dl 
cated Thrombi may spread or become mobflixed. Subacute and even 
chronic fonns of phlebitis may be activated- Chronic pcstphlcbitlc 
edema may occasionaHy be benefited but the dangers of reactivating 
a chronic phlebitis are much greater than the benefit to be deiived- 
An acute spreading Infection of the tissues with or without visible 
streaks of tymphangLis Is an equally definite contramdlcatlon to 
alternate suction and pressure treatment is essentially a form 

of gentle massage and is naturally Inadvisable in cases of localized or 
spreading acute Infection This docs not mean that a chrome osteo- 
mychtis of a toe or a chronic varicose ulcer could not be treated but 
in such cases a daily control for a possible spread of infection Is 
advisable. 

This treatment then la useful In the early, first and second stages 
of obhtcrativc vascular disease it Is useless In the more advanced 
fonns When the patient has continuous pain at rest, when his toes 
are gangrenous and when there is beginnmg thrombosis m the plantar 
veins of the foot, the treatment often accelerates gangrene. 

This form of therapy was a great advance in the treatment of 
chronic obhtcrative vasinilar disease, m the treatment of frostbites 
and In certain embohe occlusions But certain disadvantages became 
obvious The treatments were expensive. They could be given to 
■patients many hours daily as long as they were hospitalized but when 
they became ambulatory one hour three times a week Is the maiimam 
period which the average paUent could visit the hospitaL The purchase 
or rental of such apparatus In the home was prohibitive for most 
In free clinics and dispensaries the treatments tied up one 
or several nurses throughout the day 

It seemed obvious that if one could substitute suction and pressure 
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enougji to facilitate \eDOUs drainage. WTien the \eiiis on the dorsum 
are empty a pressure of 6o to So mm of mercury is thrown mto a 
blood pressure cuff placed around the thigh The time Is noted when 
a good rubor of the toes and a thorough stretching of the dorsal veins 
occur This 13 the optimal duration of compression the shorter this 
period is the better the circulation. It may take although \ery sel 
dom three to four minutes to get a satisfactory rubor The pressure 
applied must always be subdi^tollc^ but in cases with ulceration 
>*enou3 stasis or edema the lower pressures as low as 30 to 40 mm. 
should be used. In most patients to mm. of pressure for two mmutes 
gi\'e8 a satisfactory response The duration of the release is equally 
important When the cuff is deflated and the leg is slightly abo%e the 
horizontal plane the rubor and venous filling disappear very quicklj 
It would tempting to employ a very short release such as 30 to 
to seconds in order to increase the number of constrictions durmg a 
course of treatment But this is inadvisable. In the first place a cer 
tain amount of anoxia develops dunng constnclion an ox>gen debt 
develops which, needs time to be repaid CoUeos and UTIensky * cx 
plamed the beneficial effects of intermittent venous occlusion by the 
production of this reactive hyperemia, although this hyperemia is not 
veiy evident mth Jess tbaa So mm of mertuTy We tned Jo pobt 
to the mechanical effect of filling and stretching of capHlanes and 
venules dunng constnoJon. In this phase filtration pressure in the 
capDlanes will be raised over the osmotic pressure of the blood The 
high intravascular tension of oxygen leads to increased saturation of 
the tissues which could be shown experimentally 
There has been considerable controversy regarding the value of 
intermittent venous occlusion. Allen and IMcKcchnie ** were unable 
to find a consbtent nse In skin temperature following mtennittent 
venous occlusion and hence they do not believe that significant vaso- 
dilatation follows its use It IS improbable that a single treatment 
would produce much vasodilataUon or permanent mcrease in blood 
flow The purpose of this therapy is as we have repeatedly empha 
sized to enlarge the capacity of the vascular bed espied ally tbe piart 
of the bed which serves tissue nutrition WTiether reactive hjpertmla 
plays a piart is controvcrslaL Even if it is produced by arterial con- 
stnetion the subsequent hyj>eremia simply repiays the oiygen debt 
accumulated dunng constriciion.** 

Just as In suction and pressure therapy the release of VTisomotor 
tone greatly enhances the effect of mtermitlent venous hypieremia. 
Capps found that even a pressure of 20 mm, of mercury would 
produce a great mcrease In limb volume when the sympathetic nerves 
were blocked For this reason heat cradles sympathetic block or 
xympathectomy greatly enhances the effect of venous compression. 
Thus tbe treatment can be combmed with an abdominal heat cradle 
which IS just as effective as short wave diathermy 
In acute arterial ocduslon treatments may be given for twelve 
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mUtnt tHsrutidj bSttsa tnd deOttei tbe cufl »t pnxriUd ktm«to. Tbs pKtkist to 
autneted to vtteii toe fUtiof o( tbe velu of ibs fewt and irdaen ti Ibe ton duilof 
c iMtt t rid i iTO , vtsUb U t daiabie naetkio to b« obui:^ 



Fid. I. — Sana* pdodptoi of totsmtuent venoos Ix y p c imi bt, u ibovu b Ftgors 4. 
to curtod oat by la aulooutto devkx wbkb can ba wft at Tadooa pennm u>d vaxt^ 
cyttoa and oaed on both knrsr cxtremtUca at tbs aaioa Ume. Tba kpparaUu to a o tw ^ 
and tbs proesdura to ratntm that paUenti often go to deep dmlnf isoitaeat. Thtj 
roay me it i cm to > boort a <toy 

For this reason an automatic device is to be preierred (Fig 5) 
provided the necessary pressures and cydes are pre 5 cr^>cd aiid 
justed by the physid^ and provided the patient returns for monthly 
inspections. Such machines con be bought or rented for comparativrly 
small cost and have now been used m many hundred cases 
The indications and conUatodicationa are identical with those of 
suction and pressure therapy To arrive at the optimal pressures and 
cycles tiie patient s lower extremities are placed oa one pflltttr jmt 
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Fx;. 6 — JoDtophortltl rn.rfilrx deOvoiDf ft fftivulc CUTTOU «<Ul wUcil SKCbolTi, 
todlom chloride ot a»curlc fhlAriAi cu b« cftrricd Uito the timues «tth the electric 
nimt. Ihe mtlcnt ftbould vatch for of nmlh bumhij, u ubcftllnf 

□ur oecar U trie oirreu h too hicb 

ezperfeoce there u a large thrombophiebiUc iDduratiOo sur 

rounding the leeion It i3 the induration whu^ requires softening and 
mecholyl iontophoresis has been of great benefit to a number of our 
patients although some of them will finali> require surgical exdsion. 

As stated by Wnght,” mecholyl iontophoresis appears to be the 
most effective treatment thus far suggest^ for scleroderma. In ov'er 
70 caw4 studied about 70 per cent of them hav'e shown definite 
improvement. Frequent treatments over prolonged penods. of time 
have been necessary Our expcncocc with true diffuse scleroderma 
has not been very satisfactory although lempioniry softening of the 
treated areas does occur Sclerodactylia occurring in connection with 
Raynaud s disease responds much belter 

Certain modifications have been mode in our method of iontopho- 
resis. In the first place a constrfcting cuff inflated to 40 mm of 
mercury has been maintained continuously dunng the treatment with 
either histamine or mecholyl (Fig 6) This prevents absorption from 
the area treated and abolishes the systemic reactions Se^dly we 
substituted a i per cent solution of sodium chlonde for the vaso- 
dilator using it on the positive pole The sodium ion entering the 
fibroUc tissue retains water and thus softens the tissues. The gal 
vanic current itself has a vasodflator action which is absent in de 
nervated skin. 

Results with the sodium chloride Iontophoresis which was mainly 
used to soften thrombophlebitic indurations have not been infenor 
to those obtained with mechoI>I The cost of the solution is mimmal 
and there are no side effects. The venous compression Is still mam 
tamed because It helps to waterlog the tissues 

Lastly some observnUons were made with a i 1000 solution of 
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out of the twenty four hours, Fortsewre chronic occlusion, four to 
SIX hours are prescribed. Patients at home usually talcc one hour three 
times a day Some prefer to take it during the night while sleqrfng. 
A minimum of three months of treatment Is prescribed representing 
approximately 300 hoors- 

Our results have been better with intermittent venous hyperemia 
than with suction and pressure therapy simply because the patients 
can take treatments more often and for a longer period. Several pa- 
tients have now used ir’ for five years, taking t^ apparatus with 
them wherever they go One can readily satisfy oneself of the value 
of such treatment by discontmuing it for a month at a time. The 
venous fillmg time 13 the simplest objecti\‘c measure of the improve- 
ment or detenoratioa ol mreuiauon 

lONTOPHOaiSlB 

The prinaples and technic of Iontophoresis or common ion transfer 
ha\c b«n extensively dealt with m Chapter 9 It was pointed out that 
the electric current not only breaks up the applied substance Into its 
component ions but also produces electro-osmosis or the shifting of 
the water content through the pores of the skin The fad that vaso- 
dilator drugs could be administered by ionisation made iontophoresis 
applicable to the treatment of penpberal vascular disease. 

The discovery of Deutsch ^ that by iontophoresis with histamine 
marked flushing, whealmg, urticana and rise m temperature could be 
produced markrf the start of numerous attempts to treat rheumatic 
traumatic and vascular diseases with histamine. First a z 1000 blsta 
mine solution was used on the positive pole later a 1 per cent 
histamine omtment was rubbed Into the ikm which was previously 
scarified and then a 15 miL current was passed through for three to 
five minutes Systemic reaction manifested in headache tachycardia, 
bronchial spasm and faintness were occasionally observed. We have 
used this method extensively in conjunction with the Department of 
Physical Therapy at Northwestern University but discontinued It be- 
cause (i) the effect was fleeting (a) the side effects were frequent 
and (3) better drugs were foui^ for iontophoresis Thus Kovacs^* 
started the use of mecholyl the jjarasympathetic vasodilator by ion- 
tophoresis using o s per cent solution of mecholyl on the positive pole. 

The difficulty of treating peripheral vascular disorders by lonto- 
phoresis arose from the fact that while in fihrotltis or arthritis a 
localised area bad to be treated most vascular disorders ore diffuse 
and it was difficult to sec just what segment of the vascular tree 
needed treatment For this reason the usual forms of peripheral vas 
cular disease such as obliterating arterioaclerosis Buerg^s disease 
and Raynaud s disease were not treated m our clinic with iontopho- 
resis TTie true field for iontophoresis lies in localiied patches of 
scleroderma and varicose ulcers.” 

In \anco3c ulcers mecholyl lontopborcsli Is unneceasary in our 
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Fm. Q — lootopbortiii deUvcriof a (alruilc cmraU wilh which mecholyh 

mHhim chViri/l»i or cwraiiic chlortck can ^ canlcd inlo the liMues with the electric 
current. The patlat ihookl witch fof 1 lemtlon of aimitb o buralcc, as wbeafiof 
may occur If th corrent h too bl^h. 

dperience unless there is a large thrombophJehJtJc induration sur 
rounding the lesion It is the ioduratloo which requires softening and 
mecholyl iontophoresis has been of great benefit to a number of our 
patients although some of them will final!) require surgical exdsfom 
As stated by Wright •* mecholyl Iontophoresis apjpeais to be the 
most effective treatment thus far suggest^ for sder^erma. In over 
70 cases studied about 70 per cent of them have shown definite 
Improvement. Frequent treatments over prolonged periods of time 
have been necessary Our eipenence with true diffuse scleroderaia 
has not been very satisfactory although temporary softening of the 
treated areas does occur Sclerodactylia occurring in connection with 
Raynaud s disease responds much better 
Certain modifications ba\e been made m our method of Iontopho- 
resis, In the first place a constricting cuff inflated to 40 mm of 
mercury has been maintained continuously during the treatment with 
either histamme or mecholvl (Fig 6) This prevents absorption from 
the area treated and abolishes the systemic reactions Secnodly we 
substituted a i per cent solution of sodium chloride for the vaso- 
dilator using It on the positive pole The sodium ion entenng the 
fibrotic tissue retains wafer and thus softens the tissues. The gal 
\anic current itself has a vasodilator action which Is absent m de 
nervated skm 

Results with the «odium chloride iontophoresis which was mainly 
used to soften thrombophlcbitic indurations have not been infenor 
to those obtained with mecholyl The cost of the solution is minimal 
and there are no side effects The venous compression is stfll main 
talned because it helps to waterlog the tissues 
Lastly some observations were made with a i 1000 solution of 
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mercury bicWorlde Introduced through the positive pole The effect 
of the mercury Ion on chrome granulations even if nonsyphilltic is 
well known. One of the most baffUng problems in the treatment of 
chrome vascular disorders namely, the large thrombophlebltic indura 
tions seems to respond fa\orabIy to biweekly treatments for pro- 
longed penods Such Indurations contain areas of fat necrosis, lym- 
phixytic infiltrations, and thickened lymph channels, they required 
radical eiciaions m the past. Iontophoresis with mercury and con 
tinuous elastic support seem to give promise of a simple ambulatory 
treatment The may become sensitized to mercury 
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